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Forthcoming Events. 


OCTOBER 31. 


Co-ordinating Committee :—Annual dinner and dance, at 


the Queen’s Hotel, Birmingham. 
NOVEMBER 3. 
Institution of Civil Engineers :—Opening meeting in 
London. Address by Sir Cyril Reginald Sutton Kirk- 


patrick (President). 
Co-ordinating Committee :- Combined meeting at Dudley. 
Architectural and Decorative Ironwork,” Paper by 

C. A. L. Roberts. 


Institute of British Foundrymen. 
OCTOBER 30. 


London Branch (Junior Section) :—Ordinary 
Af Wellington Street, Strand, London. 


Young. 
NOVEMBER 7. : 
Midlands Branch (Lincolnshire Section) :—Ordinary 
“Cast Iron,” Paper by F. + 


meeting, at 
Paper by 


East 
meeting at Lincoln. 
Cook. 


00 
Lancashire Branch :—Ordinary meeting at Manchester. 
‘The Production of Castings in a Modern Malleable 
Iron Foundry,” Paper by H. J. Beck. 
Scottish Branch :--Ordinary meeting at Glasgow. ‘“ High- 


Strength Aluminium Alloys, Paper by W. C. 
Devereux. 
Wales and Monmouth Branch :—Ordinary 


meeting at 
Bristol. Nickel Paper by 


in Cast Iron, ‘a 
Griffiths, M.Sc., _ FIC. 


“ Where there’ s Muck, there’ s no 
Money.” 


With the intelligent mechanisation of the 
medium-sized iron foundry, the position of the 
smaller ones, conducted on old-fashioned lines, 


has in many cases become deplorable. Some of 
them are gradually converting their businesses 
to that of a village garage, whilst others are 
still carrying on much on the lines of their 
great grandfathers. They possess but little 
capital and no enterprise, but manage to eke 
out a bare existence by a combination of repair 
work and a line of castings for some local enter- 
prise, and so fulfil a useful purpose in industrial 
life. We have recently visited a number of 
foundries falling into this category, and we 
suggest, in all seriousness, that between now 
and Christmas they spend every week-end in 
making their working homes fit for moulders to 
work in. Primarily, existing windows must be 
cleaned, and a few new ones added. Then, no 


doubt, the management will realise that the 
shop requires whitewashing and painting. A 
survey should then be made of boxes, grids and 


other plant, especially those mysterious lumps 
of scrap leaning up against the shop walls, and 
the local scrap dealers should be asked to bid. 
The money received will at least pay for the 
new glass, paint and whitewash, and leave a 
surplus for installing a modern lighting system. 
Finally, an inventory of the now-tidy shop 
should be made, and some modern letter paper, 
ledgers and office furniture bought. Up to now, 
all that has been achieved is the minimum to 
he expected of the smallest and most unim- 
portant foundry in the kingdom, and if these 
essentials’cannot be attained, we suggest that it 
is time that the firm ceased to exist. Reason- 
able working conditions having been assured, 
attention should be paid to maintenance of 
plant and premises, costing and selling, always 
with the object of finding a speciality of a profit- 
able character. To the bulk of our readers these 
elementary notions must sound puerile, but a 
tour off the beaten track will convince the most 
sceptical of our readers of the appalling condi- 
tions still existing in the village foundries. 


Moreover, there are still a few of the very large 
foundries to which these remarks apply with 
equal 
* grouse 


force. 


The manager’s or foreman’s 
that the directorate will not spend 


a penny on plant does not carry any weight 
with us, as they, too, could collect and sell the 
many tons of scrap and old boxes lying about 
and obtain permission to spend the money re- 
ceived on a thorough spring cleaning; with a 
really clean and tidy shop available, the direc- 
torate might change its mind. The old adage 
‘Where there’s muck, there’s money’ no 
longer applies to-day, except where it is “ sale- 
able’? muck. 


The Test-Bar Again. 


Our readers will be familiar with the contro- 
versy that has existed for some years in foundry 
and metallurgical circles regarding the testing 
of castings. Speaking generally, the casting in 
this country has always been tested by means of 
a bar either cast separately or as part of the 
casting, and in 1928 a national specification was 
adopted requiring tensile and transverse tests 
from a bar. To meet the very common state- 
ment that a test-bar tests the metal of the cast- 
ing and not the casting itself, the principle was 
adopted of having bars of varying thicknesses 
according to the section of the casting repre- 
sented, so that there should be a relation be- 
tween the sections of bar and casting. Subse- 
quent experience has confirmed this general 
principle. For some years French metallurgists 
and engineers have urged that the casting itself 
should be tested by means of a piece taken from 
it. In the nature of things this could only be 
small, and this small bar, it was urged, with 
much ability and skill, should be tested in shear, 
along with a transverse test on a small sepa- 
rately-cast bar. 

These proposals have never commended them- 


selves to authorities in this country. At the 
recent Ziirich conference of the New Inter- 


national Association for Testing Materials, re- 


ferred to in recent issues, Prot. Portevin pre- 
sented a Paper seeking to have these tests 
adopted as international standards. The con- 


sequence of the discussion, which occupied a 
whole morning before the most distinguished 
metallurgists in Europe, was particularly grati- 
fying to British hearers. Belgium expressed 
views in sympathy with the British point of view 
in London in 1929. At Ziirich, Holland did the 
same and Switzerland and Czecho-Slovakia pre- 
sented official Papers (embodying the views of 
their respective standardising associations) to the 
same end, supporting the test-bar against the 
trepanned piece. Germany and U.S.A. are also 
in sympathy, and the weight of opinion over- 
whelmed the French advocates. All countries 
united in expressing the view that the trepanned 
piece formed an admirable method of exploring 
the properties of the casting, but not an accept- 
ance test. The subsequent meeting of the Inter- 
national Test-Bar Commission at Milan left no 
doubt whatever in the minds of those present 
that no case had been made out for a change of 
the kind indicated, and as an acceptance test it 
is probable that nothing more will be heard of 
the shear-test proposition. But the suggestion 
has been most valuable, for it has compelled all 
concerned to review the arguments very care- 
fully for and against what had become an 
almost traditional procedure, and this in turn 
is bound to lead to significant advances in the 
art of testing. We, therefore, owe a debt to 
those who, with such conviction and sincerity, 
brought it forward. 


¥ 
4 
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Cerrespondence. 


'[ We accept no responsibility for the statements made or 
the opinions expressed by our correspondents. | 


Strength of Cast Iron in Relation to Thickness. 


To the Editor of Tue Founpry Trape JOURNAL. 


Sin.—I have read with great interest the 
abstract of a Paper on the above subject, pub- 
lished in your issue October 15.  Unfor- 
tunately the whole of this work is without value, 
because it is based on data that do not give a 
true conception of the strength of thick bars. 


ot 


If the various authors quoted had deliberately 
started ont to belittle the strength value of cast 
iron they could not have employed more efficient 


means. It was bad enough to east test-bars 
360 
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Fic. A.—RELATION BETWEEN ‘TENSILE STRENGTH 
AND THICKNESS oF Section as Cast, For 
Harp Grey Iron. 

4 in. dia. from a mixture best suited to bars 


7 in. dia. (a thing they would never do in their 
shop practice if they required maximum strength 


in their 4-in. bar), but to turn this 4-in. bar 
down to 0.564 in. and then give the result of 
the test of this soft inner core as the ultimate 
strength of the 4-in. bar is adding insult to 
injury. 


Fortunately one of the quoted authors (Mac- 
Pherson) has recently published a_ series of 
graphs in which are shown results of tensile bars 
eut from both the edge and centre of increasing- 
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diameter bars (see Figs. A, B and C). If from 
these we look at the results of, say, the 3-in. 
dia. bar, and allowing 1 in. of the thickness to 
form the head of each tensile bar, we have then 


a cylinder 2 in. inside dia. and 3 in. outside 
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dia. from which the outer bar is cut; also there 
is a centre portion 1 in. dia. to form the inner 
bar. As, under these conditions, the outer 
cylinder has a superficial area of eight times the 
inner core, one can deduct a very rough figure 
of what would be the breaking load if the bar 
was pulled the full diameter. If one now takes 
the 3-in. bar in Fig. C, it is noted the outer 


FOUNDRY TRADE JOURNAL. 


har broke at 23 tons 13 ewts. per sq. in., while 
the centre bar only yielded 19 tons 13 ewts. per 
sq. in. Therefore (23 tons 13 ewts. x & + 
19 tons 13 ewts.) (+ 9) equals 23 tons 4 ewts. 


per sq. in. as the rough breaking load of the 
3-in. bar. A very different figure to the 19 tons 


13 ewts. on which the diagram—Fig. 3 of the 
Paper under discussion-—-was based. It is also 
evident from an examination of the graphs that 
no constant relation exists, even in bars of the 
same diameter, between the breaking load of a 
bar taken from the centre of a large bar, and 
the ultimate strength of the bar if pulled at 
full diameter. Hence such graphs as shown in 
Fig. 3 are without meaning. 

[It is also clear there can be a material at 
either end of the scale that shows little difference 
between centre and outside. At one end there 
is the ferritic type as shown in Fig. B. At the 
other the low-silicon material given in Fig. D. 
But between these there are others that vary 
greatly with composition. Even the highest test 
material, Fig. C, shows the effect of the com- 
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parative high silicon in the drop in centre 


strength with increasing thickness. 

Another point is brought out clearly, viz., 
the futility of taking small pieces drilled from 
a casting and expecting to obtain even a rough 
idea of the strength of the casting from such. 
To be of the slightest use the test-bars must be 
of approximately the same thickness as the sec- 
tion of the castings they are to represent, with, 
if possible, the same cooling conditions. They 
must also be tested at the largest diameter the 
grips will allow without breaking in the grips. 
That is, full size if possible, even if the ends 
are enlarged.—Yours, etc., 

J. Suaw. 

Southsea, 

October 26. 


Institution of Chemical Engineers. 


The Board of Examiners on the 1931 Associate- 
Membership Examination of the Institution of 
Chemical Engineers state in their Report that 
a marked improvement has been noted in the 
quality of the answers to the ‘* Home ’’ Papers, 
some of the candidates having submitted fully 
detailed developments of the problems from first 
principles on the lines demanded. It is con- 
sidered that the ‘‘ Home ’’ Papers have proved 
a most valuable test of the candidates’ ability to 
tackle a practical problem, and although the 
labour involved in the preparation of the 
answers is considerable, it is felt that this 
method affords a better means of testing the 
candidates than could be secured in other ways. 


A slight improvement is noticeable in the 
drawings submitted by candidates, but. still 
further improvement is looked for. It is con- 
sidered that the answers to questions on 
materials of construction are still below the 
standard ultimately desired. A further im- 
provement in methods of calculation and 


arrangement of work is noticeable, and the use- 
fulness of a viva-voce examination is confirmed. 
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Random Shots. 


Economy, the gatecrasher, is making its 
appearance—in some instances its début—in ail 
manners of strange ways. Example No. 1:- 
Prosecuting in a case at the Old Bailey, counse! 
stated that ‘‘ For reasons of economy, prisoner i. 
indicted on one charge only, although there are 
twenty-three against him.’’ Example No. 2:- 
The pen nibs supplied to the Civil Service are 
now to be made of stainless steel, as their lite 
is at least twelve times that of the ordinary steel 
nibs. Example No. 3:—‘‘ Marksman”’ no longe: 
writes ** on one side of the paper only.” 

* * * 

Most of us are quite good at pointing out to 

acquaintances just where and how they might 


economise. ‘* Marksman’ is no exception; so 
good at it is he, indeed, that he thinks of 
specialising as economy-exhorter in times ot 


financial crises, and may even compile corre- 
spondence courses on *‘ The Question-Mark in 
Finance’ or Looking After the Pence.’’ 

* 

If there is an item in which economies could 
be effected by the Government—and it is but one 
of a lengthy inventory of similar small items 
it is in the series of publications issued gratis 
hy the Department of Overseas Trade, under 
the general title of ‘* Hints to Commercial 
Visitors to ——.’’ These pamphlets appear at 
irregular intervals, and should by now number 
well over a score. They deal with countries both 
large and small—from the United States ot 
America to the Honolulu Islands, renowned fo 
guitars, the strings of which are to-day made ot 
alloy steel (classify under heading ‘‘ General 
Knowledge D25°’)—and contain tabloid infor- 
mation upon such matters as currency, clothing, 
hotels, fares and tipping, duties on travellers’ 
samples, public holidays and so on. An ex- 
tremely useful type of publication, I admit. 
But does the limited demand for such informa- 
tion in the of relatively insignificant in- 
dustrial countries—several of which are included 
in the series—justify the expense of the printing 
and rather indiscriminant distribution of the 
pamphlets? [ fear not. I have often seen them 
thrown away, the action accompanied by a re- 
mark that if anyone were contemplating a visit 
to, say, Jugo-Slavia, Thos. Cook could supply 
the desired information equally well. Again, the 
cyclostvle is an economical substitute for the 
printing press when small quantities are 
volved. And I’m sure that there aren’t hordes 
of our business men visiting Persia or 
Jugo-Slavia at the present time. 


Case 


in- 
evel 


* * * 

Foundries are frequently called upon to cast 
hinusual objects. A classic example is of the 
proprietor of a fair stall who brought along to 
a foundry a wooden skittle, with the request for 
a dozen replicas in cast iron. Cast they were, 
and whitewashed, and not even with three shies 
of half-pigs could they be howled over. 

* 

Another example, not to be taken seriously, 
appeared in the official organ of the British 
Broadcasting Corporation, when, in a disserta- 
tion upon weather prophets, occurred the fol- 
lowing :—‘*‘ I was once helping a friend of mine 
to fit new piston rings to his barometer, when 
he received, by pigeon post, the terrible news 
that a tornado had escaped in the Pacific and 
wrecked a dozen isobars, all practically new. 
A lesser man might have swooned under such a 
blow; but only slight trembling of his hands 
betrayed my poor friend’s emotion as he reached 
for the telephone and ordered a fresh set from 
the foundry.’ Well, I’ve heard of isoflexes in 
connection with foundry practice, but never of 
isobars. However, I expect the foundry foreman 
hustled around and the poor friend got his 
isobars. Foundry foremen are like that! 


MARKSMAN. 
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The Practical Application of New Formulze for 
Determining the Quality of Cast Iron. 


In a recent Paper H. Pryst has tried the use- 
fulness of the formule established by Thum and 
Meyersberg for determining the quality of cast 
iron.* 

With the aid of theoretical considerations and 
experimental results, Thum has shown that, 
from the transverse strength and deflection, it 
is possible to predict the form of graphite, the 
quality of the metallic matrix and the tough- 
ness of the iron.t The quotient o’p : f (= 
transverse strength in kg. per sq. mm. : deflec- 


or J0-mm. Bars ror Five Cast Irons. 


form of graphite. A finely-divided form is 
associated with values of 4.75 and above, a 
medium-sized one with values of 3.3 to 4.75, and 
a coarse one with values below 3.3. For judg- 
ing the quality of the matrix, besides the 
quotient >» : 
must be considered. 


f the transverse strength itself 
A high value of the 


kg. per sq. mm., and x, = 5.5, y, = 55 kg. per 
sq. mm. 

In general, a tough material has a great 
deformation capacity, together with a high re- 
sistance to deformation; that is, it can be over- 
stressed to a great extent without being broken. 
It must, however, be distinguished between 
static overloading and that caused by shock or 
impact action. With static overloading the 
toughness of cast iron can be measured by the 
bending work which, from the load-deflection 


mm.: transverse strength in kg. per sq. mim.).t 
From this quotient, however, he does not draw 
conclusions on the quality of the structure, as 
does Thum, but he uses it as a criterion of some 
property of the iron which he calls ‘‘ Nachgie- 
bigkeit ’’ (flexibility in contrast to rigidity). 
The term 100 f : «’) in percentage of the base 
value (f: 0%) = 1, is called ‘ flexibility 
number’ = z. For purposes of comparison, 
the flexibility numbers of the irons in question 
are plotted against the tensile strength in 
kg. per sq. mm (= To facilitate orienta- 
tion, various lines of reference can be drawn 
in the diagram; for instance, lines of equal 
‘flexibility product’? (x y = = con- 
stant), which are called ‘“‘ isoflexes.’? Further, 
Meyersberg has shown that irons lying on the 


strength of the metallic matrix must also be 
considered, which, for the most part, is affected 
by the phosphorus content. 

Thum arrived at the following conclusions :— 
(1) If the product o’, - f (=transverse strength 
in kg. per sq. mm. times deflection in mm.), 
which is proportional to the bending work, is 
below 320, the iron has a poor impact strength 
caused by a high phosphorus content. (2) With 


tion in mm.) can be used as a criterion of the diagram, is computed to be approximately 1.p.f Same isoflexis have about the same factor of 
(P = breaking load, f = deflection). With safety. The formule established by Thum and 
pa if Meyersberg refer to the standard test-bar of 
a 30 mm. dia., tested at 600 mm. centres. 
| 
60 a 
v4 
+ | + 
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“Sy 
o /00 0.3 
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Fic. 3. — VARIATION OF Fies. 4 anp 5.—SHOWING AND IMpact- 
gob wits Dia- 
METER OF BaR AND 
CoMPOSITION. 
Fig. 1.—CHANGE IN STRENGTH OF 18- AND 
30-mM. Bars IN PERCENTAGE OF STRENGTH = chock or impact action, the notched-bar To determine whether or not the above 


formule hold good in practical service, H. Pinsl 
examined five cast irons, the composition of 
which is recorded in Table I. Of each com- 
position test-bars of four different diameters 
(40, 30, 18 and 12 mm.) were cast in dry-sand 
moulds at about 1,200 deg. C. Transverse 
strength and deflection, tensile, compression 
and impact strength, and Brinell hardness were 
examined. In the original Paper, the experi- 


quotient, together with a low transverse- 
strength figure, means that the metallic matrix 
is of poor quality. When the quotient o’y : f is 
plotted against the transverse strength c’p, 
the curve referring to the lowest strength figure 
compatible with the (c’, : f)-value found is re- 
presented by a straight line defined by the two 
points x, = (o»:f) = 3.0, y, =orn = B 


* “ Die Giesserei,”” 1931, vol. 18, pages 334-339 and 357-363. 
+ “ Die Giesserei,” 1930, vol. 17, pages 105-116. 


Fic. 2.—Form or GRAPHITE IN 30-mM. Bars. 


ry > £ = 820 to 720, the iron has a good impact 
strength if the phosphorus content is low; an 
average strength if containing from 0.2 to 0.6 
per cent. of phosphorus, and a poor strength if 
the phosphorus exceeds 0.6 per cent. (3) With 
ry * £>720, a good impact strength can always 
be expected. 

In his considerations, Meyersberg, like Thum, 
started from the load-deflection diagram and 
arrived at the formula f : o’» (= deflection in 


mental results are shown in several tables and 
diagrams and discussed by the author. A 
survey of the increase and decrease in strength 
of the 30- and 18-mm. test-bars compared with 
the strength of the 40-mm. bars is illustrated 
in Fig. 1. The author has arrived at the con- 
clusion that the differences in strength with 
varying wall-thickness are due to the silicon and 
phosphorus present. 


t Die Giesserel ” 1930, vol. 17, pages 473-481 and 587-591 
D 
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The values of the above formule, computed 
from the experimental results, are recorded in 
Table II and shown in the diagrams in Figs. 3 
to &. Fig. 2 illustrates the form of graphite 
found in the 30-mm. bars. From Figs. 2 and 3 
it will be noted that with these bars the form 
of graphite becomes finer with increasing value 
of (c’» : f). The form illustrated, however, can 


TaBLe 1.—Composition of Samples used. 


Heat.| T.C. | Si. Mn. | Pz 
R 3.43 1.99 0.37 1.48 0.086 
H | 3.44 2.07 0.48 1.24 | 0.106 
B | 3.57 | 1.56 | 0.42 | 1.20 | 0.120 
M 3.46 | 2.45 | 0.48 | 0.75 | 0.116 
K 3.23 | 1.93 0.73 0.40 0.088 
only be called medium-sized to coarse, even with 


the heats B and K, the values of which are 
greater than 4.75. This may be due partly to 
the difficulty met with in defining the terms 
coarse, medium and fine, partly to the excep- 
tionally high phosphorus content of the irons 
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of medium quality; this is the case with the 
40- and 30-mm. bars. From Fig. 4 it will be 
noted that, with the exception of the 12-mm. 
bars, the o’y - f curves of the different diameters 


dee mhg/cm* 
—— Impact Strength | 


500 % Chum) 


| 
Diam. 3a 18 | 
heat R | 4” | | 


Fic. 6.—VariaTion oF Impact STRENGTH 
AND f-VALUE witH DIAMETER OF 
Bar. 


show the same course; the impact-strength 
curves (Fig. 5), however, do not fully agree 
with them. At least, heat H falls off, inasmuch 
as the 40- and 30-mm. bars show a_ higher 


tested. With the other diameters similar re- strength than would be expected from Fig. 4. 
Taste I1.—Mechanical Properties of the Series. 
Thum Meyersberg. Tensile 
Heat. Dia. mm. o'p _ Flexibility Number. kg. per sq. 
mm 
f Original. Converted. 
OR 10 273 36.6 27.4 11.8 
30 | 4.06 216 | 24.6 | 24.6 13.8 
18 9.89 229 10.1 | 19.9 20.8 
12 9.96 44 | 10.0 | 33.6 18.5 
40 2.73 Pi 221 36.6 27.4 12.9 
30 4.33 | 189 | 23.2 23.0 15.7 
| 18 11.5 i 8.7 17.3 22.6 
12 10.8 164 } 9.26 31.0 | 20.7 
| 30 5.23 169 19.2 19.2 17.2 
18 13.00 115 7.68 15.3 21.4 
12 11.5 118 8.67 29.0 | 19.0 
| | 22 315 44.6 33.2 9.8 
30 3.97 274 25.1 25.1 14.3 
18 10.1 176 9.86 19.5 19.8 
12 9.98 156 10.0 34.1 18.0 
40 1 568 27.5 21.9 | 21.8 
0) 4.78 507 | 21.0 | 21.0 24.3 
Is 10.5 366 { 9.5 | 18.7 | 27.6 
12 18.7 166 j 5.83 18.9 20.9 


sults were obtained. Therefore, the quotient 
(o’» : f) can justly be used as a criterion of the 
form of graphite, but the limiting values estab- 
lished by Thum must be altered. Pinsl is of 
opinion that the melting conditions also exert a 
profound influence on the form of graphite, 
and, therefore, for each foundry, the limiting 
values must be determined by experiments. 
Judging the quality of the metallic matrix by 
comparing the quotient (c’» : f) with the trans- 
verse strength is rendered very difficult by the 
high phosphorus content. A low transverse- 


strength figure (29 kg. per sq. mm.) together 


with a high value of the quotient (5.23) was 
obtained with the 30-mm. bar of heat B; the 
matrix, however, contained only little ferrite. 
A great deal of ferrite, on the other hand, was 
found with the heats R and H, which also 
showed a low strength figure (29.6 and 28.6 
kg. per sq. mm. respectively), together with a 
medium-sized value of the quotient (4.06 and 
4.33). With all the heats, with the exception of 
heat K, the value of the product c’y - f is below 
320, which, according to Thum, is associated 
with a bad impact strength. As Fig. 5 shows, 
this is in agreement with the experimental 
results with the exception of the 40-mm. bar 
of heat M, the strength of which is of medium 
quality. With heat K the o’y « f-values of the 
40-, 30-, and 18-mm. bars lie between 320 and 
720, which, with a phosphorus content of 0.4 
per cent., is to correspond to an impact strengtl: 


In general, the o»-f curves slope down with 
decreasing diameter (Fig. 6). With the heats 
R, H and M, the same is the case with the 
impact-strength curves, whereas the 30-mm. bars 
of the heats B and K show a deviation. 
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Fic. 7.—Position or OricInaL 
NumsBers oF Frve Cast IRoNs IN THE 
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In Fig. 7 the flexibility numbers (z; = 100 f : 
o’») of the bars tested are plotted against the 
tensile strength (cp); besides this, lines of 
equal flexibility product (isoflexes) are drawn. 
It will be noted that with the 30-mm. bars, heat 
K lies on the highest isoflexis, whereas with 
the position of the heats R and B are lower 
by 34, that of the heats M and H by 3 isoflexes. 
This means that, with a _ wall-thickness of 
30 mm., heat K shows the highest, the heats R 
and B the lowest, factor of safety, whereas M 
and H behave somewhat better than do R and 
B. This is in agreement with both the experi- 
mental results and the experiences made in 
practical service. With the 40-mm. bars heat 
K remains on the highest isoflexis, the position 
of the heats B, R and M is lower by 3, that 
of heat H by 2, curves. Compared with the 
30-mm. bars, heat M has somewhat deteriorated. 
With the 18-mm. bars the distance of the 
different heats from each other has become 
shorter. Heat B lies on the lowest isoflexis be- 
cause, with the high phosphorus content 
present, the silicon is too low for this wall- 
thickness. With the 12-mm. bars heat K lies 
on the lowest isoflexis, which is caused by the 
low deflection obtained with this bar. Further, 
according to instructions given by Rudeloff and 
Meyersberg, the flexibility numbers of the 40-, 
18- and 12-mm. bars have been converted to the 
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BILITY NUMBERS IN THE |SOFLEXES 


standard diameter of 30 mm. and the standard 
span of 600 mm. By this all the values can be 
compared with each other. The converted values 
which are plotted in the diagram (Fig. 8) lie 
nearer to each other than do the original values. 
Besides this, with each heat, the points repre- 
senting the diameters of 40, 30 and 18 mm. lie 
on a curve which is nearly parallel to the 
isoflexes; that is, after the conversion there 
exists only a slight difference in the factor of 
safety of the different wall-thicknesses of the 


same iron. This conformity can be taken as an 
evidence of the usefulness of the  isoflexes 
diagram. The different behaviour of the 


12-mm. bars in the present investigation can be 
explained by the fact that, according to 
Oberhoffer and Poensgen, with cast iron the 
quasi-isotropic state of the structure is not 
reached but with a diameter of about 20 mm. 


Seventh Annual Conference on Welding, 1931.— 
The Engineering Extension Department of Purdue 
University announces that its Seventh Annual Con- 
ference on Welding is to be held at Lafayette, 
Indiana. U.S.A.. on December 10 and 11. 1931. The 
meeting will consist of lectures. demonstrations, and 
exhibits. Requests for programmes and: other in- 
formation should be made to Engineering Extension 
Department, Purdue University. Lafayette. Indiana, 
U.S.A. 


— 
+ ae 
45S 
& 
20 
: - IS ~ 500 
40 
40 40 45 Je 
| 
| + | 


OcToBER 29, 1931. 


FOUNDRY TRADE JOURNAL. 


Nickel Cast Iron in the Automobile Industry.* 


From the earliest days cast iron has always 
heen used for certain parts in automobile con- 
struction, notably for the cylinder block and 
head, for pistons and piston rings and for such 
castings as the crank case and sump, gear box, 
tly wheel and exhaust manifold. More recently 
it has also been used for cylinder liners, valve 
seats, valve guides, tappets and even for brake 
drums, and from time to time also experiments 
have been carried out on the use of this material 
for other details, such as parts of the gear-box 
mechanism, clutch centres and so on. 

In these various applications cast iron is em- 
ployed primarily on account of the ease with 
which it can be cast into the complicated shapes 
involved, and also on account of the good machin- 
ing qualities and fine finish shown by the resul- 
tant castings. Combined with these advantages 
cast iron is cheap, whilst its other properties 
make it eminently suitable in service; for ex- 
ample, it has good rigidity combined with reason- 
able strength, whilst its resistance to wear 
favours its application for many purposes in 
automobile construction. It also possesses a very 
useful resistance to the effects of heat and corro- 
sion. 

Limitations of Cast Iron. 

In the development of automobile engineering, 
the tendency has been towards the reduction of 
weight which, in turn, has resulted in the 
demand for lighter, stronger and more compli- 
cated castings, whilst the necessity for economy 
of manufacture under modern mass-production 
methods has emphasised the need for eliminating 
all scrap and waste. 


Casting. 


tc. | si | 


Suggested Compositions of Castings for the Automobile Industry. 


hard spots becomes of serious dimensions in 
modern mass-production methods, where machin- 
ing speeds have been increased and castings are 
passed through the machining process in con- 
tinuous succession ; damage to a cutter on a mul- 
tiple tool as a result of striking a single hard 


Fie, 1.—Cyninper Heap in NICKEL 
SECTION, 


casting will cause serious dislocation in produc- 
tion. 

On the other hand, considerable loss by waste 
and scrap castings may be caused by the presence 
of porous or open patches in the metal, which are 


| | Mn. Ni. | 
linder block 1 head | | 1 1 1 | 
Cylinder block and head, | _ . 3—1.6\| | f 1.0—1.25 | 
Cylinder block and head, |. . | f1.4—1.8) 1.0—1.25 — — 
medium 411.62 oF | | 25 | 0.3 
Cylinder block and head, | 5 ~ | f 1.6—2.0 1.0—1.5 | 
Air-cooled cylinder and ao_a|ji.4—1.8 1.0—1.5 
Cylinder liner, ordinary | 3.2—3.5 1.8 1.0 0.6 max. 1.25 0.25 
martensitic 3.2—3.5 | 1.5 1.0 6.8 5.0—6.0 | — 
» heat-treatable| 3.2—3.5 Be 1.0 0.5 ,, 3.0 1.0 
austenitic ..| 2.5—3.0) 1.5—1.8 1.0 O.1 14.0-15.0 2.06.0) 7-0 
Pistons, large .-| 3.2—3.4 | 1.4—1.7 | 0.6—1.0) 0.6 ,, 1.5 — _— 
small 3.3—3.5 2.0—3.0 | 1.0 2.0—3.0 | — 
Valve guides .-| 3.2—3.4 1.8 | 0.6—1.0/ 0.6 , 1.25 0.: 
 heat-treatable | 3.2—3.4 1.8 0.6—1.0 0.6 ,, 3.0 1.0 
Exhaust manifolds . . 3.38—3.5 1.7—2.0 | 0.6—1.0|0.6 ,, | 1.5 0.5 
Brake drums 3.0—3.5 1.3—1.8 | 0.6—1.0 0.3—0.7| 1.0—2.0 | 0.5—1.0 
Dies for die-casting machines) 3.2—3.4 | 1.4—1.6 | 0.6—1.0 0.2 max. | 1.0 0.5 
Tyre moulds. . ae ..| 3.0—3.3 1.2—1.5 0.4—0.8 | 0.2 ,, 1.25 — — 


Sulphur in all cases less than 0.12. 


Most of the difficulties which may be met in 
the production, handling and use of iron cast- 
ings, may be attributed to the variation in struc- 
ture which cast iron is liable to show in a casting 
of varying section; for it is a characteristic of 
this material that its structure, although pri- 
marily determined by composition, is profoundly 
influenced by the cooling rate, and this is 
directly related to the sectidén thickness. As a 
result, a range of structures may be obtained in 
a given casting, from a hard and brittle white 
condition in thin sections, to an open-grained and 
weak iron in thick sections. 

Rapid cooling, as at corners and edges of a 
casting, or caused by damp spots in the sand, 
tends to the production of the hard iron struc- 
ture, and this, in turn, leads to trouble in 
machining; for spots where the iron is chilled 
are glass hard and will generally damage the 
cutter which strikes them. This trouble with 


* The material on which this article has been based has been 
furnished by the Bureau of Information on Nickel. 


revealed on water-pressure test. Trouble of this 
sort is always associated with weak and soft 
metal which would be expected to show poor 
wearing quality. 

In service, ordinary cast iron is more and more 
frequently proving unequal to the more arduous 
conditions of modern design. In particular, its 
resistance to wear—although good—is not always 
comparable with the longer life conferred by 
metallurgical advances in other parts of the car. 

Nickel in Cast Iron. 

As has been shown elsewhere* the addition of 
small proportions of nickel (generally 1 to 2 per 
cent.) to cast iron:—(1) Equalises the structure, 
minimising the variation between thin and thick 
sections in a casting; (2) improves machinability 
by eliminating chill and hard spots in thin sec- 
tions and at corners and edges; (3) refines and 
densens the iron in thick sections, increasing 
hardness, strength and wearing quality; (4) 


* Founpry TRADE JOURNAL, January 15, 1931, page 41 et seg. 
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eliminates porosity, and (5) in a suitable com- 
position of base iron, gives improved heat- and 
corrosion-resistance. Various higher additions 
of nickel to cast iron offer alternatives such as :— 
(6) Exceptionally high hardness and wearing 
quality in the iron as cast; (7) relatively soft 
castings which can be heat-treated after machin- 
ing to give high hardness, strength and resist- 
ance to wear; (8) high expansion castings to 


LRON, CUT AWAY TO SHOW VARIATIONS IN 


work in conjunction with aluminium alloys, and 
(9) special heat- and corrosion-resistant alloys. 

In its effect in reducing chill, nickel acts in the 
same manner as silicon, and can therefore be con- 
sidered as equivalent to an increase in silicon 
content. The effects of the two elements on the 
thicker sections are, however, totally different. 

As a general rule, therefore, in order to obtain 
the best results from the nickel addition, it is 
found necessary to modify the silicon content nor- 
mally used in the iron. Thus, in order to im- 
prove the strength and hardness of a casting, it 
is generally desirable to reduce the silicon by 
0.3 to 0.5 per cent., whilst 1 or 1} per cent. of 
nickel is added. Where it is not possible to make 
a reduction in the silicon content as described, 
it is frequently found necessary to make an addi- 
tion of chromium with the nickel, this combina- 
tion serving to improve the wear under certain 
conditions. The addition of chromium, however, 
should be made with caution, as, without special 
care, this element will tend to give trouble with 
hard spots, with consequent difficulty in 
machining the castings. 


Automobile Cylinder Blocks and Heads. 


Considerable difficulty has been experienced in 
obtaining a satisfactory result with ordinary 
cast iron in the average automobile cylinder 
block. This has been due primarily to the wide 
variation of section thickness which occurs as, 
for example, between the thin-section water 
jacket in the outer part of the casting and the 
relatively thick cylinder wall in the inner part 
of the casting. Whilst the outer parts of the 
casting are required to be in a machinable con- 
dition, the inner parts, such as the cylinder wall, 
must possess properties such as high strength, 
density and hardness as will enable them to stand 
up to the severe conditions of service to which 
they are subjected. For this reason a minimum 
hardness for the cylinder wall is frequently 
specified in purchasing cylinder blocks. 

Reference has been made to wide variation in 
structure, which, in the case of the cylinder 
block, frequently leads to serious trouble with 
machining on the outer parts, and, at the same 
time, to porosity and low hardness figures in the 
cylinder wall. In both evlinder blocks and 
cylinder heads, nickel cast iron has been found 
eminently suitable due to its action in equalising 
the structure, with consequent improvement in 
machinability and elimination of porosity. To 
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quote a definite example, a large cylinder-block 
casting was required in which the cylinder walls 
were 3 in. thick and the outer water jackets 
% in. thick, the specification for this casting 
calling for a Brinell hardness of 200 in the 
cylinder barrel with adequate machinability in 
the outer parts of the casting. In this case the 
nearest approach to the required hardness in the 
evlinder barrel which could be obtained was 180, 
and any endeavour to this figure 
resulted in hard spots and machining troubles in 
the outer faces of the casting. Nickel cast iron 
was employed and a hardness figure of 215 was 
obtained in the cylinder barrel, with adequate 
machinability throughout the cylinder block, 


increase 
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account of their relatively slow rate of cooling. 


On the other hand, in order to obtain the 
maximum wearing quality from the cylinder 
block, the cylinder barrel itself should be as 


hard as possible compatible with the machining 
requirements of the casting. This condition is 
hest met by the use of a nickel cast iron, since 
this material will give increased hardness in the 
thick sections, while maintaining the machin- 
ability in the lighter parts of the casting. 


Air-Cooled , Cylinders. 
In the case of eylinders and heads for air- 


cooled engines, a problem similar to that in- 
volved in choosing a suitable metal for water- 


Fic, 2.—Macuinep CYLINDER IN 

A feature which is of vital importance to the 
automobile designer is that the higher strength 
available in nickel cast iron makes it possible 
to contemplate a reduction in weight. A further 
practical point, however, is that whereas the 
tendency in the foundry is to increase the section 
thicknesses in the thin sections, so as to main- 
tain machinability when ordinary cast iron is 
used, this is not the case when nickel is employed. 
This frequently results in a reduction in weight 
of the casting as delivered from the foundry, 
due to the more accurate adherence to the speci- 
fied thicknesses. For example, in the case of the 
head of a large 6-cylinder engine, it was possible 
to reduce the weight of 145 lbs. normally ob- 
tained for the casting in ordinary iron, to 
124 Ibs. when nickel cast iron was regularly used. 
A more spectacular reduction was made in the 
case of a small 9-h.p. engine head, when the 
weight of 45 lbs. was safely reduced to 33 follow- 
ing the adoption of nickel cast iron. 

A further point of interest is that, with the 
greater accuracy obtained in the nickel-cast-iron 
castings, it was found possible to minimise 
machining allowances, with a consequent saving 
in production costs. 


The Problem of Cylinder Wear. 

In the early days of the motor-car it was found 
that the softer grades of cast iron then generally 
available gave sufficient resistance to wear to 
enable the engine to work with reasonable effi- 
ciency during the whole life of the car. Under 
modern conditions, however, not only is the 
service demanded of the vehicle many times more 
severe, but also engine design has changed to 
such an extent, involving higher stresses and 
pressures that the softer grades of metal now 
prove totally inadequate, and a harder cylinder 
surface is found necessary. 

Reference has been made above to the fact that 
in most designs of engine castings the softest 
metal is to be found in the cylinder barrels, on 
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cooled blocks is encountered, for the relatively 
thick cylinder barrel is surrounded by a number 
of thin cooling fins. A close-grained metal in 
the evlinder wall will tend to give fins which 
are white and brittle and may even crack in 
cooling in the mould, so that finally a softer 
grade of metal than that most suitable for the 
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Motor-CycLe ENGINE 
Cast-lnon CYLINDER AND 


cylinder wall has frequently to be employed. 
Once again, nickel cast iron enables a harder 
structure to be obtained in the cylinder wall 
with its accompanying advantages of improved 
life and service, while the thin fins are tough- 
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ened and frequently rendered grey. Similarly, 
in the cylinder head, greater toughness with 
improved machinability is obtained whilst the 
superior heat-resistance of a correctly balanced 
nickel cast iron is of advantage in preventing 
growth and distortion in service. This is an 
application in which a reduction in silicon of 
0.3 or 0.5 per cent. at the same time as 1.5 to 
2.0 per cent. of nickel is added, is found bene- 
ficial. 
Cylinder Liners. 

As already mentioned, in most types of auto- 
mobile engines the parts of the cylinder block 
which are subjected to severe wearing conditions 
are the cylinder barrel itself and also the valve 
seats, if the engine is of the side-valve type. 
Many manufacturers, in seeking to overcome 
cylinder wear, have appreciated the fact that in 
the eylinder-block casting it has not always been 
possible to control the metal so as to obtain the 
hest structure in the cylinder barrel, and accord- 
ingly the principle of using cylinder liners has 
been evolved. 

Cylinder liners are of two types, namely, the 
wet liner and the dry liner. In ordinary auto- 
inobile construction the dry liner is by far the 
more important. This consists of a simple 
evlindrical sleeve. the inside diameter of which 
corresponds with the specified bore of the 
evlinder, and which has a wall thickness as small 
as the process of inserting the liner will permit. 
On small-diameter liners the wall thickness may 


be as little as ;/g in., though perhaps 4 in. 


sia 
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Cast Iron. 


more general figure. The liner is ground inside 
and out and the cylinder barrel on the original 
‘asting is bored so as to allow only an “ inter- 
ference fit’’ for the liner; that is to say, the 
liner is finished slightly oversize for the bore 
into which it is to be fitted. The liner is now 
pressed into the cylinder block under a load of 
perhaps 2 or 3 tons and, when in position, a 
final boring operation is carried out in order to 
give a perfectly true bore. This close fit is 
essential to the efficiency of the engine and of 
the water-cooling of the cylinder. 

The use of engine designs employing wet liners 
is becoming increasingly popular for certain 
types of vehicles. In these no cylinder barrels 
are cast integral with the engine block, the 
latter consisting essentially of a water-jacket 
casting designed to carry the cylinder head and 
to bolt on to the crankcase. This block casting, 
which may be made in various materials, is 
counterbored on the top face and in the bottom 
of the water-jacket so as to take the liner direct, 
this then forming a complete cylinder barrel in 
immediate contact with the cooling water on 
its outer surface. Special precautions must 
necessarily be employed to ensure watertight 
joints at the top and bottom of the liner in 
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order to prevent any leakage of water either in cast iron by the direct addition of about 5 or of these a cylinder quality of cast iron is em- 


into the combustion spaces of the ‘cylinder head 
or into the crankcase. This type of construction 
possesses the advantage that the material em- 
ploved for the block is not subjected either to 
the wearing action of the piston or to the action 
of the valves, the valve seats in this case con- 
sisting of loose rings inserted in the block ecast- 
ing, 1f they are carried on the latter and not 
in the head. Reduction of weight may, for 
example, be secured by the use of an aluminium 
or light-alloy block, fitted with cast-iron liners 
and valve seats. 

The liners may be cast by the ordinary method, 
in sand, or by the centrifugal-casting process in 
which the liner is cast in a spinning mould and 
is formed by centrifugal force throwing the 
molten iron against the sides of the mould. 
Liners cast by the centrifugal process are found 
to have a close grain and high surface hardness. 
The process, however, involves a certain amount 
of difficulty, in that the iron cast into the metal 
mould tends to become chilled, so that subsequent 
annealing may be necessary. Nickel cast iron, 
as defined above, has been found to be eminently 
suitable for casting by the centrifugal process, 
especially since nickel tends to minimise the ten- 
deney to chill. Moreover, in service, it has been 
found that nicke! cast iron will give a better 
wearing quality than is obtained with the ordi- 
nary material cast under the same conditions. 

Although centrifugally-cast liners are widely 
used to-day, sand-cast liners often lend them- 
selves to a closer control of metal structure and 
have inherent qualities which cause some manu- 
facturers to give them preference. Further- 
more, as will be mentioned later, the sand-cast 
liner is more readily adapted to the casting of 
the newer special irons, which are rapidly be- 
coming popular. 

Although liners with a nickel content give very 
excellent wearing qualities, the process of in- 
serting dry liners in a cylinder block is relatively 
difficult and expensive. Many companies operat- 
ing commercial and public-service vehicles have 
found, therefore, as a result of extensive experi- 
ence, that it is an economic proposition to obtain 
a first-class cylinder casting and to run this in 
the first place without a liner, so as to get what 
is called the ‘‘ first life ’’ out of the block. When 
the vehicle has run for such a considerable period 
that the cylinders are badly worn, it is generally 
found desirable to bore out the block and insert 
liners. On subsequent overhauls the old liners 
can be bored out and new ones inserted as 
necessary. 

The use of cylinder liners possesses the addi- 
tional advantage that not only may various 
special metals be used for making up the actual 
cylinder wall but these may, if desired, be sub- 
jected to various treatments such, for example, 
as heat-treatment before being put into commis- 
sion. Thus the range of materials which can be 
employed in liners, both in the heat-treated and 
as-cast condition, is now very considerable. 

Tests which have been carried out on the 
normal types of steel as compared with cast iron 
have established the superiority of the latter 
material from the point of view of resistance 
to wear in an automobile cylinder. Consequently, 
in considering the development of cylinders, the 
first consideration has been given to cast iron 
and various improvements which can be made 
in it. 

It has already been indicated that in modern 
engine practice a close-grained and dense sur- 
face appears to give the best wearing quality. 
This condition of the metal is usually associated 
with a fine structure in the cast iron, the metal 
being then in the pearlitic state. 


Special Hard Liners. 

Now, it has been realised for some time that 
in the case of steels the use of certain alloys, 
such as nickel, causes the pearlitic condition of 
the metal to be changed to the harder and denser 
structure associated with tool steel and termed 
martensite. This condition may be obtained 
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6 per cent. of nickel (Fig. 5), or, alternatively, 
by quenching the lower nickel alloy from a 
relatively high temperature. For iron castings 
generally the condition of quenching which is 
required to produce the martensitic structure 
is so drastic that fracture of the casting is 


Fic. 


5.—MARTENSITIC STRUCTURE OF A CAST 
[kON CONTAINING 5 PER CENT. OF NICKEL. 
x 500. 


liable to occur in the The use of a 
smaller proportion of nickel, round about 3 per 
cent. for example, is found to have a very bene- 
ficial effect on the critical speed of cooling 
which is required in order to develop the marten- 
sitic condition, and if it is not desired to use 
the higher percentage of nickel mentioned 
above, then the desired result may be obtained 
with the smaller nickel addition and by a milder 
heat-treatment than that found to be necessary 
in the case of unalloyed iron. 


process. 


ployed and to this is added 5 to 6 per cent. of 
nickel, the liner being cast under ordinary 
foundry conditions in sand. The finished cast- 
ing is then found to be tough and hard, the 
Brinell hardness generally being of the order of 
100. The material in this condition may be 
readily machined, using cutting tools of the 
** Widia ’* type, and then finished by grinding. 

Liners of the sand-cast 5 per cent. nickel cast 
iron in the martensitic condition have now been 
in service for a number of months on various 
public-serviee vehicles and truly remarkable re- 
sults have been obtained, the wear proving as 
little as ,,\,, of an inch in about 20,000 miles 
running as compared with the same wear for 
about 3,000 or 4,000 miles in ordinary cast iron. 


Heat-Treated Liners. 

From some points of view the difficulty in 
machining this material is regarded as a dis- 
advantage, and attention has consequently been 
given to the possibility of developing an alloy 
which is somewhat softer when cast and which 
can be hardened after machining by means of a 
simple heat-treatment, and there has conse- 
quently been during the last few years the 
development of certain types of heat-treatable 
cast-iron liners made by both the centrifugal and 
sand-cast methods. 
These liners, which generally contain about 
3 per cent. of nickel with or without 1 per cent. 
of chromium, can readily be machined as cast. 
After machining, the liners are heated up to 
about 850 deg. C. then cooled rapidly in air or 
quenched in oil, when a high hardness value is 
obtained, corresponding to the martensitic 
structure referred to above. Conversely, if in 
machining it is found that the castings are on 
the hard side, they may be readily softened or 
“let down”? by heating them up to the same 
temperature and then cooling slowly in the 
furnace. 
Two or three years’ experience in endeavouring 
to collect data on the wearing quality of 
materials has served to emphasise the difficulty 
of reproducing conditions so that truly com- 
parable results may be obtained. The following 
average figures may, however, be advanced as 
applying to normal service conditions for cylinder 
liners : 


In ordinary cast iron, centrifugally cast, the 
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These facts, applied to liners, have led to the liners show 


development of two distinct types, both of which to 5,000 miles. 
are now commercially available. In 
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percentages of nickel and chromium, the wear 
obtained is jy, of an inch for every 7,500 miles 
run, and further improvement may be obtained 
by the heat-treatment of this material. 

Fig. 6 shows diagrammatically the actual 
wear obtained in the cylinders of a 12-ton 6- 
wheeler ‘‘ Scammell ”’ lorry in a run of 80,000 
miles. A comparison has been made between 
the metal in the original cylinder block, this 
consisting of a cylinder-quality cast iron of good 
repute showing a Brinell hardness of 200 to 220, 
and a nickel-chromium cast-iron cylinder liner, 
hardened by heat-treatment to give a Brinell 
hardness of 300 to 350. The chart is drawn to 
show the actual shape of the cylinder walls after 
various lengths of service, the figures plotted 
being half the increase measured on _ the 
diameter. The positions of the piston at the 
top and bottom of the stroke are indicated, the 
cylinder working with a 5 to 1 compression 
ratio. 

High Expansion Liners. 

A further type of alloy cast iron which is of 
special interest in connection with modern auto- 
mobile development is that made of the metal 
known as ‘‘ Nimol.’”’ This is a cast iron alloyed 
with 20 to 25 per cent. of Monel metal, and 
which consequently shows on analysis approxi- 
mately 14 or 15 per cent. nickel with about 7 per 
cent. copper. The alloy additions render the 
cast iron austenitic, in which condition it pos- 
among others, the special feature of 
having a high coefficient of thermal expansion, 
this being generally 18- or 20-millionths, as com- 
pared with about 12 for the ordinary casting. 


sesses, 


Now, one of the problems involved in the use 
of the modern light alloys for engine construc- 
tion (for such parts as cylinder blocks and 
pistons) is their high coefficient of expansion. 
This leads to various problems due to the differ- 
ential expansion between the light alloy and cast 
iron or steel parts. Piston “ slap,’ for 
example, is caused by excessive clearances be- 
tween the piston and cylinder wall having to 
be allowed when the engine is cold. The 
aluminium-base alloys frequently have a coeffi- 
cient of expansion of 23- to 24-millionths, whilst 
that of the magnesium-base alloys is slightly 
higher. It has been found, however, that under 
suitable conditions some of the — special 
aluminium-base alloys have a reduced coefficient 
of about 20-millionths, which is comparable with 
that of ‘* Nimol.”’ 


Thus the use of ‘‘ Nimol "’ cast iron for eylin- 
ders offers a possible solution of the trouble in 
question, since a combination of a suitable 
aluminium alloy with ‘‘ Nimol ”’ eliminates the 
difficulties resultant on the differential expan- 
sion of the alloys.* This combination of metals 
has been found of great use in many special 
applications, such as, for example, in the con- 
struction of engines using dry or wet liners. 
The strength, wearing quality and hardness of 
‘** Nimol ’’ may all be improved by the use of a 
small proportion of chromium, and reports of 
experimental work abroad are now available 
which indicate that, as a liner material, this 
metal is proving entirely satisfactory, even 
under such drastic conditions as in the case of 
an air-cooled engine in which a dry liner of 
‘ Nimol ”’ is inserted into an aluminium cylinder 
casting. This combination works admirably with 
the usual type of aluminium piston, and as the 
expansion of the whole unit is the same through- 
out, no special clearances are required between 
the piston and the cylinder. 


Piston Rings. 

It is becoming the practice to use a similar 
type of material for piston rings as for cylinder 
liners; indeed, the same form of casting is used 
for both, so that in the shops a casting not em- 
ployed for liners may be cut up for piston rings. 


* F. Jardine, ‘‘ Thermal Expansion in Automotive Design,” 
“Soc. Automotive Eng. Jnl.,"" September 28, 1930, pages 311-317, 
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The properties which are required in a piston 
ring may be classed as among the more special 
properties which can be obtained in cast iron. 
These include especially a high elastic value with 
freedom from permanent distortion, and with 
sufficient strength to enable the ring to be 
sprung over the piston crown and to stand up 
to the engine conditions in service. At the same 
time the ring must, of course, be of good-wearing 
quality, though not in a condition to cause ex- 
cessive wear to the cylinder liner since piston 
rings are the more easily replaced component. 

Given, however, that a modern high-quality 
hard eylinder liner, such as one made up in 
alloy cast iron, is employed, then almost any 
type of piston ring which also possesses a high 
degree of hardness is found suitable. 

Some work has been published* on the effect 
of alloys in cast-iron piston rings and on ‘the 
beneficial influence of heat-treating the material 
in the form of rings. The results show that in 
the heat-treated condition the alloy cast irons 
possess remarkable properties from the point of 
view of elasticity, hardness and tensile strength, 
the desired properties being obtained by the use 
of a nickel or nickel-chromium cast iron quenched 
from a high temperature, and subsequently tem- 
pered at an intermediate temperature. The use 
of material of this type not only minimises 
trouble with wear, provided suitable liners are 
employed, but also ensures that under the most 
rigid conditions as, for example, in reliability 
trials and in racing, rings are supplied which 
have adequate strength to stand up to the 
arduous service which is demanded of them, and 
danger of breakage of the rings is minimised. 


Pistons. 

Trouble is frequently encountered in produc- 
tion with lack of machinability in the thin skirts 
of pistons, whilst porosity is also sometimes met 
in the larger sections of the castings, as for 
example in the bosses. The former difficulty is, 
however, by far the more important, especially 
in view of the thin sections which must be em- 
ployed to keep weight at the lowest possible 
figure. 

In order to maintain uniform machinability, 
it is now common practice to add 2 per cent. of 
nickel direct to the iron generally employed for 
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nickel cast iron also ensures a good heat-resist- 
ance in the piston crowns. 


Valve Seats. 


Although liners proved in the first place 
popular in the repair shop, to build up worn 
cylinder barrels, nevertheless, there are many 
manufacturers to-day who prefer to build their 
engines in the first place with an inserted liner. 
When this is carried out, it is obvious that a 
soft iron can be used for the block, provided 
that adequate steps are taken to combat the 
wear of the valve seats, when these are integral 
with the block casting. 

This practice has consequently brought forward 
the principle of using valve seats inserted into 
the cylinder block, and here, again, alloy cast 
iron has been found to be one of the most suit- 
able materials for use in the inserted seatings. 
Centrifugally-cast rings have been found to be 
the most satisfactory for the manufacture of 
valve seats, and in order to obtain maximum 
heat-resistance, together with hardness and wear- 
ing quality, which, in the valve seat, is repre- 
sented by freedom from pounding down, cast 
irons, generally of the nickel-chromium type, are 
found most satisfactory. 

Owing, however, to the fact that valve seats 
sometimes tend to work loose, due to the effects 
of differential expansion (especially marked when 
aluminium cylinder blocks are used), interest has 
heen taken in the application of ‘‘ Nimol,’’ as 
described above, generally with a proportion of 
chromium. 


Valve Guides. 

Wear in valve guides may become serious if 
it allows *‘ blowing ’’ of the gas between the 
guide and the valve stem. This condition 
generally results in the erosion of the valve 
stem, with resultant tendencies to increased 
leakage and perhaps seizure, with rapid wear 
and often with overheating of the valve stem 
and its consequent embrittlement. 

In this case the use of a straight nickel- 
chromium cast iron running about 1 per cent. 
nickel and 0.5 per cent. chromium in a cylinder 
grade of metal has been found to give marked 
improvement over the ordinary grades of cast 
iron previously employed. In this application, 
however, it has now been found that even better 
results are obtained by the use of a nickel- 
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the castings. ‘The nickel content also ensures 
uniformity of production and freedom from 
chilled castings, a trouble sometimes met when 
several pistons are cast from one runner. The 


* J. E. Hurst, “ Oil-Hardening and Air-Hardening Cast Iron,” 
FOUNDRY TRADE JOURNAL, December 4, 1930, page 385 ef seq. 


chromium cast iron in the heat-treated condi- 
tion. This is an excellent example of the use- 
fulness of nickel and chromium in cast iron from 
the point of view of heat-treatment, for in the 
first attempts to harden cast-iron guides it was 
found that the conditions of heat-treatment were 
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so severe that warping and distortion of the 
guides were unavoidable and impossible to correct 
by any ordinary means. The use of a nickel and 
chromium addition, generally of the order of 
about 3 per cent. nickel with about 1 per cent. 
chromium, has resulted in giving an alloy which 
can readily be machined when it has been slowly 
cooled, and which can be hardened up by a 
simple heat-treatment consisting in a quench in 
oil from about 850 deg. C., this being sufficiently 
mild to obviate all trouble with distortion. 


Tappets. 

In heavy vehicle construction it is common 
practice to make tappets of cast iron, the work- 
ing face on the head being chilled white. In 
the construction of the tappet, however, it is 
found essential, if the required strength is to be 
obtained, to have a sharp line of demarcation 
hetween the chill and the grey iron backing on 
it, in order not only to maintain the strength of 
the tappet head as a whole but also to ensure 
the desired degree of machinability in the cast- 
ing. A nickel or nickel-chromium cast iron, 
generally containing 1 to 2 per cent. of nickel, 
has heen found especially suitable in increasing 
the hardness of the chilled head, while actually 
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iron alloyed with about 1 to 2 per cent. nickel, 
together with up to 1 per cent. chromium, has 
been found eminently suitable under such drastic 
conditions as those obtaining in the running of 
double-deck trolley buses. In this application 
the superior strength of the alloy cast iron is 
of great service in ensuring adequate resistance 
of the bursting stresses imposed on the drum in 
heavy braking. 

Of growing interest also in this connection is 
the use of the harder grades of alloy cast iron, 
such as are obtained by heat-treatment or by 
the use of higher percentages of alloys. In 
general, however, a brake drum does not lend 
itself to heat-treatment as a whole, since any 
tendency to distortion would render it useless 
in service; in some cases, therefore, the harder 
grades of material are being employed in the 
form of liners inserted into steel or even 
aluminium drums. 


Conclusion. 

In the space available it has been possible to 
refer only to the established applications of 
nickel cast iron in the automobile industry. In 
many directions experiments are being carried 
out on automobile design which will undoubtedly 
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sharpening the line of demarcation between the 
white and the grey iron, the latter being in a 
tully machinable condition. Service reports on 
nickel cast-iron tappets go to show that there 
is less tendency for the special cast-iron tappet 
to * pick up’”’ as compared with the ordinary 
cast iron, this naturally resulting in improved 
wearing quality not only in the tappet but also 
on the parts with which it comes in contact. 


Exhaust Manifolds. 


In some of the castings used in automobile 
construction a heat-resisting quality of cast iron 
is required. It has been found, for instance, 
that if exhaust manifolds are made from a soft 
grade of cast iron, severe working condition 
will produce sufficient heat to give rise to the 
phenomenon of ‘“ growth.”’ This frequently 
results in fractured castings, due to strain set 
up by the elongation of the casting between 
points at which it is bolted down. Tendency to 
growth in cast iron can be combated very effec- 
tively by the use of a cast iron containing nickel 
in combination with low silicon or chromium, as, 
for example, an iron containing silicon 1.8, 
nickel 1.5 and chromium 0.5 per cent. 


Brake Drums. 

The tendency to-day, especially on large com- 
mercial vehicles, is to replace steel by cast iron 
in the manufacture of brake drums. The reason 
for the change is to be found principally in the 
fact that cast iron possesses a superior wear- 
resistance and also shows a better coefficient of 
friction, using standard brake linings, than in 
the case of the older type of steel drum. Cast- 
iron brake drums may be made in various grades 
of alloy cast iron, described above, and some of 
these have given remarkably good results. Cast 


Iron. 


lead to further developments. In these, special 
‘ast irons, as discussed above, will undoubtedly 
find their place. Mention in this connection 
might be made of the use of the small Diesel or 
semi-Diesel engine for automobile construction ; 
in this nickel cast iron is pre-eminently suitable 
as satisfying the need for a robust type of metal 
capable of standing up to the higher stresses 
involved under the more exacting conditions of 
temperature and pressure. In this type of 
engine also very high pressures are involved in 
the fuel supply system, and experience already 
gained in larger types of engines points directly 
to the application of nickel cast iron for the 
castings, such as fuel pumps and injectors, which 
are involved. 

Summing up, it may be said that nickel east 
iron to-day fills a need for higher-grade castings 
capable of standing up to the ever-increasing 
demands made by the modern engineer, and it 
may be safely said that the cast iron of the 
future is an alloy cast iron with or without heat- 
treatment. 


The following firms are responsible for the 
castings illustrated -—Dennis Bros. and C. & B. 
Smith (Fig. 1); Rolls-Royce, Limited (Fig. 2); 
Rudge Whitworth, Limited (Fig. 3); J. & [. 
Thornycroft & Company, Limited (Fig. 4); 
Scammell Lorries, Limited (Fig. 6); Ealing 
Park Foundry, Limited (Fig. 7); and Lake & 
Elliot, Limited (Fig. 8). 


Cast Crankshafts.—The Industrial Steel Casting 
Company, Toledo, Ohio, is making cast crankshafts 
and connecting rods, and claims that results superior 
to forged shafts have been obtained. A _ nickel-man- 
ganese steel is used and is subjected to a three-stage 
heat-treatment.—‘‘ The Iron Age.”’ 


Cooling and Solidification of Liquid 


Metal. 


A mathematical investigation of the cooling 
and solidification of liquid metal is given by Dr. 
Cart Scuwarz in Report No. 216 of the Steel- 
works Committee of the German Association of 
Ironmasters, published in ‘ Archiv fiir das 
Kisenhiittenwesen for September. The pre- 
vious work on this subject (including that of Mr. 
Lightfoot for the Heterogeneity Committee of 
the Iron and Steel Institute) is reviewed and 
an examination made of the possibility of apply- 
ing these methods of calculation in practice. As 
soon as an ingot begins to set, contact between 
the steel and the mould ceases, due, on the one 
hand, to the expansion of the mould and, on the 
other, to the freezing contraction of the steel. 
Solidification at the commencement of the cooling 
process is treated as a problem of the contact 
of two bodies of infinite dimensions in all direc- 
tions except at the face of contact. Formule 
are developed for the rate of freezing and the 
thickness of the solid shell formed, on _ thie 
assumptions of uniform initial temperatures of 
both steel and mould and that no heat is 
released on freezing due to any reactions within 
the mass of metal or between the steel and the 
mould. The influence of the casting temperature 
(superheat), mould temperature and mould 
material on the rate of treezing is investigated, 
the results being embodied in diagrams giving 
numerical values for different variations of the 
various factors. An increase of 4 deg. C. in the 
mould temperature is given as allowing a reduc- 
tion of 1 deg. C. in the superheat for given 
solidification conditions. The factors controlling 
the surface temperature of metal and mould are 
examined, as well as the practical importance 
of this temperature and the effects of altering it. 
Formule are also developed which enable a com- 
prehensive survey of the cooling of metal in. 
ladles. In connection with the latter, the limit- 
ing value of the quotient of the superheat 
divided by the difference between the freezing 
and wall temperatures, i.e., the ratio of these 
iwo quantities, is found to be 0.114. 


Patent Specifications Accepted. 


The following list of Patent Specifications 
accepted has been taken from the “* Illustrated 
Official Journal (Patents).’’ Printed copies of the 
full Specifications are obtainable from the Patent 
Office, 25, Southampton Buildings, London, W.O.2, 
price Is. each. The last numbers given are those 
under which the Specifications will be printed and 
abridged, and all subsequent proceedings will be 
taken. 


15,770. Ecyresurt IzzoLtamMpaA  VILLAMOSSAGI 
RESZVENYTARSASAG. Process for coating metal 
bodies with tungsten bronzes and/or molyb- 
denum bronzes. 355,334. 

17,201. Herartvs VacuuMSCHMELZE Axt.-Ges., and 
Roun, W. Water-cooled moulds for casting 
metals, and method of using them. 355,395. 

21,270. CALLENDER’s Caste & ConstRucTION Com- 


PANY, Limirep, and BeckrnsaLe, 8. Magnetic 
alloys. 355,456. 
9,479. VEREINIGTE STAHLWERKE AKT.-Ges. Method 


of producing hard alloys. 355,782. 

15,783. Hactunp, T. R. Process for the manu- 
facture of aluminium and its alloys. 355,792. 

16,455. Wire, A. E, (Kearney & Trecker Cor- 
poration). Metal-milling or other machine 
tools. 355,739. 

23,428. I. G. Farsentnpustrie Akxkt.-Ges. Pro- 
cess for increasing the resistance to corrosion 
of objects made from alloys of magnesium 
with manganese. 355,920. 

34,079. ArMsTRONG, WuitwortH & ComPANY 
(ENGINEERS), Limirep, Str W. G., and Hatt, 
I. L. Furnace for melting metals of relatively 
low melting points. 356,037. 
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Irons and their Service 


to Foundrymen.* 


By W. 


When the foundryman »peaks of the greyness 
or whiteness of his iron, he refers more particn- 
larly to the graphitic-carbon content rather than 
the combined because the graphite is 
more apparent from the fracture than the car- 
bide or metallic matrix, in which the combined 
carbon is contained. The sum of the contents of 
the two kinds of carbon is reported as the total- 
carbon content. The graphitic carbon is of im- 
portance not for itself alone but rather because 
it serves as an approximate inverse index of the 
combined-carbon content contained in the metal- 
lic matrix. In a given total-carbon content the 
more graphitic carbon there is, the is the 
content of combined carbon. It is also a neces- 
sity for the production of a soft, easily-machined 
metal, and, further, it assists the foundry to 
obtain a cheap and readily-cast metal capable of 
heing poured into intricately-designed shapes, 
a quality which improves by means of an increase 
of the total carbon. 

In some too, the generation of the 
graphite is useful to the foundry process, be- 
cause, occurring as it does during and imme- 
diately after solidification, it causes a sudden 
expansion, which produces castings more accu- 
rately to the shape of the pattern. 
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fits, however, are derived by the founding and 
machining processes only, but do not entirely 
contribute to the quality of the metal, as the 
greater the amount of free graphitic carbon 
present, so is the product weakened and em- 
brittled. The source and measure of the valuable 
qualities, such as strength and solidity, arise 
from the content of combined carbon contained 
in the cast iron. In this respect, steel provides 
an enlightening comparison, with the carbon 
content entirely in the combined condition, which 
gives increased strength to the metal without 
any weakening influence such as the presence of 
free graphite creates. 

This gain is heavily paid for, however, as the 
lower carbon content implies a much less fusi- 
bility and a higher casting temperature; the 
lack, also, of any expansion of the metal, such 
as the presence of graphitic carbon would pro- 
vide during solidification, leads to greater 
shrinkage and contraction in solidifying and 
cooling. It is around this point of shrinkage 
that the experiments given in this Paper have 
been carried out. It is apparent, therefore, that 
if maximum strength is the chief quality desired 
of a cast iron, then the characteristics of it 
should embrace at least the following three 
factors :—(1) The total-carbon content, hence the 
graphitic carbon, should be as small as is con- 
sistent with soundness and machinability of the 
metal; (2) the combined-carbon content must be 
as high as possible within the limits of machin- 
ability; and (3) the graphitic carbon, if sepa- 
rated in compact masses, will contribute very 
largely. ‘ 


* A Paper read before the Lancashire Section of the Institute 
of British Foundrymen, Mr. Roy Stubbs presiding. 


West. 


There are, therefore, available two outstanding 
factors connected with the use of low total-carbon 
cast irons:—(1) increased strength and (2) in- 
creased liquid shrinkage. The first of these is 
a decided advantage, for it has been abundantly 
proved that tensile strengths hitherto unheard 
of have been produced. It may interest, 
therefore, at this early stage to recapitulate the 
theories which have been given in time past and 
provide a partial explanation for the benefit 
derived in this direction. Present knowledge of 
the nature of alloys, whatever composition these 
may be, has been elucidated by a correct under- 
standing of the behaviour of water solutions. 


be of 


Salt in Water Analogy. 


If one considers, in the first place, a simple 
solution of common salt in water, it is known 
that at ordinary temperatures the amount of 
salt which will dissolve is of a fixed amount, /.e., 
23.6 per cent., and no prolongation of shaking 
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REVEALED BY THE MICROSCOPE. 


INFLUENCE OF CARBON ON IRON AS 


will effect a greater solubility. Should the tem- 
perature of the solution, however, be increased, 
further quantities of salt are readily dissolved 
until, at the boiling point of the liquid, a further 
limit of solubility is reached. It is, therefore, 
understood, and has been proved, that for each 
definite temperature a definite weight of water 
dissolves a certain weight of salt. Now, if a 
boiling and saturated solution of salt be allowed 
to cool, then salt will continuously separate out 
as crystals until a temperature of — 22 deg. C. is 
reached, when the whole of the remaining liquid 
solidifies or freezes. The continuous separation 
of salt as the temperature falls, causes the liquid 
portion to become successively more dilute, and 
it had been found that at the point when the 
whole solidifies at — 22 deg. C., the liquid last to 
freeze contains 23.6 per cent. of salt—an amount 
which exactly coincides with that which will go 
into solution at ordinary temperature. 

Pure water freezes to ice at 0 deg. C., but 
an addition of salt in any quantity up to 23.6 
per cent has been found to depress or lower the 
freezing point pro rata to the amount added, 
until at the maximum amount which will go into 
solution at ordinary temperatures, i.e., 23.6 per 
cent., the freezing point is lowered to the 
furthermost point of —22 deg. C. It will be 
seen that a solution of salt with a saturation 
of under 23.6 per cent., when the temperature 
of the solution is lowered below 0 deg. C., and 
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cooling continued, ice crystals will separate and 
the remaining fluid portion becomes more ani| 
more concentrated until it contains 23.6 per 
cent. of salt when it solidifies at —22 deg. C. 
A solution, therefore, containing 23.6 per cent. 
of salt solidifies or freezes as an unchanged 
whole without separation of ice or salt as the 
temperature of the solution is cooled to a tem- 
perature of —22 deg. C. These three solution, 
which have been considered, have one common 
solidifying or freezing temperature, 7.¢.. 
-22 deg. C. as shown in Fig. 1. To this point 
the dilute and concentrated solutions behave 
similarly in that both separate the excess of 
one or other constituent during cooling. 

Thus the concentrated solution separates solid 
crystals of salt, and the dilute solution separates 
out solid water or ice until at the common 
freezing point of each has reached the same 
concentration, i.e., 23.6 per cent. It is, there 
fore, apparent that the final liquid portion has a 
composition which is independent of the original 
composition, and thus finally solidifies and melts 
at a constant temperature. This point in the 
case of metals is the eutectic composition or the 
crvohydrate point in water solution. 

If cast iron be considered for the moment in 
the light of a carbon-iron alloy, and assuming 
that the other constituents usually present exert 
no influence, it becomes evident that the pro- 
portion of carbon which will dissolve in 
at different temperatures is a factor of im- 
portance. Just as water at boiling point is 
capable of dissolving the maximum amount of 
salt, which separates out on cooling, so iron at 
a high temperature will 


ron 


dissolve large 
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quantity of carbon which, on cooling, separates 
out in the form of plates of graphite. Llron at 
its melting point dissolves 4.3 per cent. of carbon 
to form a carbide, the presence of manganese 
and chromium increases this solubility, while 
silicon, phosphorus, sulphur and aluminium 
diminish this power of solution of carbon in 
iron. Roughly speaking, carbon can exist in 
iron in two forms:—(1) that which separates 
out of solution as free graphite, and (2) that 
which is retained in combination with iron in 
the form of combined carbon. 

If pure and solid iron were treated in contact 
with solid carbon by heating to a temperature 
between 900 deg. and 1,000 deg. C., it would be 
found that the carbon had penetrated the iron 
although neither be in the molten state. 
The carbon and iron had combined to form a 
carbide, and is an example of a solid solution of 
iron carbide in iron. Consideration of Fig. 2 will 
give some idea as to the effect of iron on the 
structure by increasing the amounts of carbon. 
Increased carbon contents from 0.08 to 0.89 per 
cent. show a gradual decrease of the white areas 
of pure iron (ferrite), and an increase of dark 
areas of iron carbide (pearlite), until at 0.89 
per cent. carbon, the whole mass is composed of 
iron carbide eutectoid, that is, a solid solution of 
iron carbide in iron. Further increase in the 
carbon contents produces a white network of 
glass-hard iron carbide (cementite) of a differing 
composition from iron carbide (pearlite), sur- 
rounding areas of iron carbide (pearlite). 

Thus can the amount of carbon be increased 
until the iron will, when in the molten condition, 
take into liquid solution 4.3 per cent. carbon. 
Goerens, from his researches, therefore, con- 
eluded that carbon in molten iron is in solution 
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as iron carbide, and that cast iron be considered 
strictly as a system of iron—iron carbide. This 
molten solution of 4.3 per cent. carbon in iron, 
when allowed to cool down, solidifies at approxi- 
mately 1,135 deg. C., and is analogous to a 23.6 
per cent. solution of salt in water which has a 
constant solidification temperature of — 22 deg. 
C., and is therefore known as the carbon 
eutectic. If an iron-carbon alloy contains less 
than this eutectic amount, say, 3 per cent., it 
will be found solidification takes place at ¢ 
higher temperature, approximately 1,300 deg. C., 
and that as the metal cools down separation of 
iron (ferrite) would take place until the tem- 
perature reaches 1,135 deg. C., when the remain- 
ing liquid would have a eutectic composition of 
4.3 per cent. carbon and would solidify as a 
whole. If a molten cast iron does absorb more 
carbon than the eutectic composition of 4.3 per 
cent., this is thrown out of solution as the molten 
iron cools down towards the solidifying point of 
1,135 deg. C., in the form of graphite, and rises 
to the surface of the metal and is generally 
known as “ kish.”’ 

So far only a pure iron-carbon alloy series has 
been considered, wherein 4.3 per cent. carbon in 
iron forms the eutectic composition, or, in other 
words, the alloy containing the lowest melting 
point of the series. The addition of other 
elements modifies the carbon percentage at which 
the eutectic composition is formed. The presence 
of 1 per cent. silicon reduces the eutectic com- 
position by approximately 0.3 per cent., and each 
lL per cent. of phosphorus has a similar influ- 
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(ferrite) for ductility or of pearlitic structure 
for strength. Thus there arrives the introduc- 
tion of low-carbon irons, and Jungbluth, in a 
review of high-quality cast iron,’ indicates that 
all the irons giving tensile results of over 20 tons 
per in., have than 3 per cent. total 
‘arbon, with the exception of irons superheated 
in the electric furnace, or jolted when molten. 
Norbury and Morgan’ state that in relation to 
normal graphite-structure cast irons, the tensile 
strength increases as the total-carbon content de- 
creases and as the distance below the eutectic 
composition increases. For normal graphite- 
pearlitic irons, the strength at the eutectic com- 
position is about 10 tons per sq. in. and increases 
up to 24 tons per sq. in., the total carbon 
decreases to 3 per cent. and the silicon to 1.5 
per cent. Still higher strengths are obtainable 
with normal graphite irons containing about 
2.4 per cent. total carbon and 2 per cent. silicon. 


sq. less 
1 


as 


Low Total Carbon in Relation to the Silicon Content. 

For a long time it has been recognised that 
the size and distribution of the graphitic carbon 
has a very deciding intluence upon the tensile 
strength. Anderson and Bessmen® give the 
results of their experiments, which show that, 


as the total carbon is lowered with a constant 
content of silicon and other constituents, the 
tensile strength is Increased considerably. In 


each set of experiments they show that the com- 
lined carbon increases and the graphitic carbon 
decreases as the total-carbon content is lowered 
in relation to a constant silicon content. On the 


A B 
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ence. So that an ordinary alloy containing 2 per 
cent. silicon and 1 per cent. phosphorus will be 
of eutectic composition when the carbon content 
is approximately 3.4 per cent. Molten cast iron 
as tapped from the cupola, therefore, during the 
process of cooling, first throws off in the form of 
kish, or primary graphite, any carbon it may 
hold in solution over and above that amount 
required to form the eutectic. 

If, on the other hand, the amount of carbon 
is below that of the eutectic composition, pure 
iron (ferrite) is thrown out of solution until the 
concentrated liquid has this eutectic composi- 
tion. The eutectic then freezes or solidifies and 
splits up, depending upon the rate of cooling 
and the percentage of silicon present, into free 
secondary graphite and combined carbon; this 
separation begins at 900 deg. C. and is complete 
at 700 deg. C. If molten iron is, therefore, 
chilled suddenly, so that the carbide eutectic 
cannot dissociate into graphite and combined 
carbon, hard castings will resylt owing to a high 
percentage of the latter. On the other hand, 
slow cooling leads to more complete separation 
of the carbon as graphite, and hence softer the 
iron. 


Low Total Carbon in Relation to Combined Carbon. 

The rate of cooling and the composition of the 
iron are two main factors which exercise the 
greatest influence upon the quality of the iron. 
Among all the constituents of the composition, 
the graphitic carbon heavily predominates. The 
development of the combined-carbon matrix has 
been largely fostered during the last few years, 
so as to obtain one composed largely of soft iron 


Fic. 5. 


A Tyre OF SHRINKAGE Cavity COMMON 
IN THICK SECTIONS OF METAL. 


other hand, a high silicon content as well as a 
high total-carbon content, favours the rapidity 


of carbide decomposition resulting in larger 
graphite flakes and lower tensile strength. That 


silicon and carbon contents supplement each 
other in the production of cast iron exhibiting 
high-strength figures, is effectively shown by 
Klingenstein.* 

Further examples of this relationship between 
these two constituents are seen in the Lanz and 
Thyssen-Emmel processes. The former process 
operates with a total carbon of 3.25 per cent. 
and a low-silicon content of 0.7 to 1.0 per cent., 
and depends upon the preheating of the mould 
into which the metal is cast to retard the cooling 
to such an extent as to produce an all-pearlitic 
iron. The Thyssen-Emmel process makes use of 
a lower total carbon, 2.4 to 2.8 per cent., with a 
higher silicon content of 1.8 to 2.3 per cent., and 
attains the same object without any such heating 
of the mould. A low silicon content, as in the 
Lanz process, retards the rate of carbide dis- 
integration, which necessitates the prolongation 
of the setting period of the iron, by preheating 
the moulds to differing degrees of temperature, 
according to the thickness of the section. 

Where the total-carbon content is reduced, as 
in the Emmel process, the iron carbide is in a 
much more stable condition and, therefore, 
permits of the use of a higher silicon content 
which, when added in quantities suited to the 


I 
.F.A. ** Transactions,”’ Vol. 36, 1928. 
** Die Giesserei,"’ February, 1926. 


foundry, results in an appreciable improvement 
in the physical properties of the resulting cast 
iron. The influence of superheating cast iron 
and its relation to the size of the graphite flakes, 
has been developed by Piwowarsky. He found 
that by increasing the temperature of the molten 
hath to 1,500 deg. C. the graphite content is 
reduced, the combined carbon increased and the 
residual graphitic carbon which separates on 
cooling is in a much finer state of subdivision. 
These results from superheating are shown to 
give increased strength to the resulting cast iron, 
Hanemann explains this phenomenon by the 
theory, whereby the  superheating 
destroys or takes into solution to a greater degree 
nuclei of graphite flakes, which, under ordinary 
conditions of melting, remain suspended in the 
liquid iron and provide the starting point for : 
coarse crystallisation of the graphite, which 
separates from the dissociated iron carbide 
during the cooling period. 


Relation between Low Total-Carbon Content and 
Liquid Shrinkage. 

Where high-strength figures are the main 
point, it is apparent that the preceding con- 
sideration of low total carbon in relation to the 
structure is of paramount importance. It. is, 
however, possible to carry out the search too far 
at the expense of foundry economics. There is 
a popular belief that shrinkage and contraction 


Fic. 6.—-Microstructure or A, Fie. 4. 
effects are due to silicon content, but the fol- 
lowing experiments show that this is not so. 

In a search for high-strength and all-pearlitic 
iron capable of the maximum resistance to wear 
in automobile cylinders, the total-carbon content 
of one day’s run was purposely decreased from 
3.3 to 2.9 per cent. in an attempt to effect a 
finer state of graphitic carbon. Substantially, 
the silicon content and amounts of other con- 
stituents remained the same, and the tempera- 
ture of casting approximated 1,350 deg. C. This 
temperature cannot be considered as a super- 
heat in any way, and so was not responsible 
for the unexpected result. With every casting 
there occurred a well-defined depression at every 
juncture where a change of section occurred. 
Fracture of the castings through the declevities 
showed a very close-grained and sound section, 
as shown in Fig. 3, which illustrates the posi- 
tions of these liquid shrinkages on a six-cylinder 
block and, Fig. 4, on a small oil-pump body, 
these serving only as two types of many other 
castings in which the trouble occurred. 

A search among published research work 
brought to light Smalley’s few experiments on 
‘* The Influence of Carbon upon Volume Changes 
of Solidification.”’* No conclusions, however, 
‘an be drawn, as the information given is in- 
sufficient. It is at once apparent from the 
appearance of the declevities and the soundness 
of the fractured sections that the trouble is not 
the same as the usual shrinkage cavities, such 
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as is shown in Fig. 5, which are common within 
thick sections metal where the skin is per- 
fectly flat, and the cavity is only revealed upon 
drilling or machining into the part. 

Two queries arise to the 
shrinkage and to its elimination:—(1) Is it a 
direct effect of the low total-carbon content and 
(2) can it be eliminated by a reduction or in- 
crease in the silicon content or by superheating 
the molten iron?’ The following experiments 
have been carried out, but the work is being 
continued, so a short summary of the results will 
only be given at present. 

The experimental work has been planned in 
the following order 


of 


cause of the 


as 


~ 


Fic. 7. 


or B, Fie. 4. 


Cupola Cast Irons, 


A.-——Silicon content constant with vari- 
able total carbon: and Series B.—Constant total- 
carbon content with varying silicon content. 


Series 


Crucible Cast and Superheated Irons. 
Series C.—To compare with Series A; Series 
Yo compare with Series B; and Series E. 


). 


Fic. 


8.—-Microstrverure or C, Fie. 4. 
Lower total carbon than previously used with 
varying silicon contents. 


Cupola Cast Irons. 
Series A, 

Table I shows a set of six separate casts, 
throughout which the silicon content has been 
kept as near a constant as possible within the 
working of a baby cupola, with an increasing 
total-carbon content ranging from Al at 2.75 
per cent. to Ad at 3.7 per cent. in quarter per- 
centages. The ‘‘ baby ’’ cupola through which 
the metal was melted is of the usual design, and 
capable of melting approximately 5 ecwts. of 
cast iron per hr. For experimental purposes, 
a type of casting, i.e., an oil-pump casting, was 
chosen as a standard sample in which to show 
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any variation in the liquid shrinking effect with 
an alteration of the mixture 

Whilst it was thought that the use of 
‘“* Keep’s ”’ shrinkage test would give more accu- 
rate and technical information, which is indubit- 
able, it was decided that a more practical view 
should be taken, for time did not permit of an 
extension of the experiments on the one hand, 
and on the other, to practical minds as those of 
foundrymen, it was deemed rather more satis- 
factory to express the results as visual observa- 
tions than as graphs and figures. The oil-pump 
casting is of ideal design, through its grossly 
unequal sections, to produce the maximum of 
shrinkage. Made in oil-sand mould, conditions 
of casting from this point of view were standard, 
and the method of running down the stem 
through a cup runner having one small ingate 
was adopted all through. 

Tensile test samples, 1 in. by 1 in. by 9 in. 
and transverse 12 in. by 1 in. by 1 in. bars were 
cast in the upright position and made in oil- 
sand moulds. All tests were made in duplicate 
on 0.798 in. test-bars, and no great variation 
in any of the two bars of each set was observed, 
except where blow holes occurred. 


TABLE I. 


Experiments on Liquid Shrinkage. 


1931. 


OcToBER 29, 


series A, where the silicon content is the con- 
stant and the total carbon the variable. The 
sink effect, however, remains unchanged through- 
out the series and clearly showing that an in- 
crease in silicon within the practical range ot 
the series has no effect. 


Turner® points out that a cast iron having 
a solidifying point of 1,150 deg. C. on passing 
down through the cooling range first expands 
and then contracts, it then expands again anid 
continues to contract. At the first expansion the 
coarse-grained graphite carbon begins to be 
separated and continues to do so. At the next 
stage, somewhere about 900 deg. C., a fair 
amount of fine-grained graphite is separated 
and continues to do so, until at 700 deg. C. this 
action is complete. It was thought possible that 
by superheating the metal some alteration might 
be made in the order of the separation of 
graphite and hence the shrinkage, expansion and 
contraction, and that if this were so, it might 
have some effect upon the liquid shrinkage under 
observation. Series C was, therefore, carried 
out at a casting temperature of 1,450 deg. C., 
using the same mixtures and similar material 
to that used in Series A. The metal in this case 


Series A. 


ToTaL CARBON v. SILICON. 
Temperature of casting 1,350 deg. C. 


Si CL, Trnsv'rse Type of 

Per cent. Per cent. Per cent. oe in ewts.* sink. Fracture. 
Al 1.86 2.75 0.94 21.4 32.8 Deep Solid close grained. 
AZ 1.78 2.91 0.91 18.0 28.4 Deep - a 
A3 1.78 3.24 0.67 16.0 Mis-run | Shallow Pr = 
Ad 1.60 3.51 0.6: 14.8 28.0 Nil Open grain and spongy in 

section. 
AS 1.90 3.70 0.63 13.0 33.0 Nil Open grain and drawn in 
section. 


~_N.B.—The balance of the composition was approximately Mn, 0.80 percent. ; S, 0.06 percent. ; P, 0.40 per cent. 


* Test-bar, 1 in. lin. x 12 in. 


Remarks on Series A. 

The tensile strength of each cast decreases 
with increasing total carbon, which is what can 
he expected, but the transverse tests do not 
fall in the same ratio, this can only be accounted 
for by the usual fickleness of this test. The 
liquid shrinkage took place very pronouncedly on 
the top of the heavy flat section of the casting 
in the first three casts, and when the total 
carbon had exceeded 3.24 per cent a marked 
difference was observed, the phenomenon entirely 
disappearing with a content of 3.51 per cent. 
Experience has proved beyond doubt that the 
critical period for the occurrence of this liquid 
shrinkage commences when the total carbon falls 
to 3.24 per cent. with an increasing marked 
degree as the content falls below this figure. 


TaBLeE II.—Experiments on 


was melted in a 200-lb. crucible pot in a forced- 
draft coke fire by means of which a high tem- 
perature was obtained. 

Remarks on Series C. ; 

The higher temperature of casting has caused 
the fracture of the higher total-carbon specimens 
to be very much darker than the corresponding 
cupo!a-melted casts—this phenomenon is quite 
marked. Microscopical examination of all the 
specimens will be made at a later date and incor- 
porated in a further Paper. Superheating has 
made a marked improvement in the transverse 
tests obtained in this series, as compared with 
those given in Series A. This can be explained 
by the finer distribution of graphitic carbon 
resulting from the superheating, as is evidenced 
in the darker colour of the fractures. 


Liquid Shrinkage. Series B. 


v. CARBON. 
Casting temperature 1,350 deg. C. 


Si M.S. 


Tr’nsv’rse 


C.C. Tons per. Type of Fracture. 
er cent. Percent. Per cent. eq. in in ewts.* sink. 
Bl 1.66 2.75 0.99 18.8 35.0 Deep . Solid close grained. 
B2 1.86 2.75 0.94 20.0 32.8 
B3 1.96 2.75 0.75 19.2 31.0 
B4 2.12 2.71 0.92 Mis-run Mis-run ” 
5 2.32 2.75 0.85 17.6 Mis-run ” 
B6 2.84 2.60 0.85 16.6 33.0 
B7 2.88 2.53 0.73 17.0 32.0 
B8 3.12 2.56 0.90 18.24 33.2 
B9 3.62 2.55 0.61 18.6 35.0 Dee and % » 
localised, 
drawn in 
centre. 


N.B.—The balance of the composition was approximately 


per cent. 

* Test-bar, 1 in. 1 in. 12 in. 
Remarks on Series B. 

An increase in the silicon content with the 
total carbon in this series constant causes a 


similar decrease in the combined carbon as in 


Mn, 0.80 per cent.; S, 0.06 per cent.; and P, 0.40 


Liquid shrinking diminishes with a content of 
total carbon of 3.30 per cent., which coincides 
with the results obtained in Series A, there is 
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not the coarsening of the grain in the centre 
of the sections as the content of- total carbon 
increases—this phenomenon is characteristic of 
Series A. Comparative figures were now sought 
with Series B, where the total carbon was kept 


Taste on Shrinkage. 
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Sinking in the thick section occurred with 
this series, accompanied by severe tearing of the 
metal during solidification; this was particularly 
marked in the castings where the silicon content 
was higher than 3.34 per cent. As might be 


Series C. 


Tora, CARBON v. SILICON. 


Crucible melted and cast at 1,450 deg. C. 


M.S. 


TC. Si | Ci. 
Per cent. | Per cent. | Per cent. so | 
| sq-in. | 
C16 2.67 2.5 | 0.52 21.4 
3.16 1.92 0.45 17.1 
C21 3.30 2.00 | 0.86 16.0 
cis 3.43 2.00 0.42 18.3 
C19 3.57 1.92 0.68 15.8 
C20 3.86 2.00 0.50 16.8 
cent. 
* Test-bar, l in. » Lin. x 12 in. 


constant and the silicon percentage varied; in 
this case the metal was melted in a crucible pot 
also and the temperature raised to 1,450 deg. C. 
A shortened series of casts can only be reported, 
as some of the lower silicon-content experiments 
came out with erratic total-carbon percentages, 
and were not reliable comparisons. 


TaBLe 


Trnsv rse Type of 

in cwts.* | sink. 
35.0 Sunk & drawn | Close grain, light grey. 
34.0 Sunk 


| Slightly sunk 
32.0 Nil .| Close grain, dark grey. 
27.0 Nil .. 

28.0 Nil .. 


” 


N.B.—Balance of the composition was approximately Mn, 0.80 per cent.; S. 0.06 per cent. ; and P, 0.40 per 


expected, the tensile test and transverse results 
are exceptionally good throughout the series. 

Types of Iron Used in the Experiments. 
Series A. 


Al contained 50 per cent. pig-iron and 50 per 
cent. steel, previously melted and cast before 


on Shrinkage. Series D. 


Smicon v. CARBON. 


Crucible melted and cast at 1,450 deg. ©. 


MS. 
Si CC. | Cc. | Trnsv rse Type of 
Per cent. | Per cent. | Per cent. | a in ewts.* sink, Penstene. 
C25 2.36 0.83 2.60 15.3 32.0 Deep . . Close grain, light grey. 
C26 3.06 0.79 2.60 15.8 29.0 | Deep & drawn | 
| | im section | 
(27 4.30 0.70 2.50 14.9 28.0 | Deep & drawn | . 


in section 


N.B.—The balance of the composition was approximately Mn, 0.80 per cent.; 8, 0.06 per cent.; and P, 0.40 


per cent. 
* Test-bar, lin. x lin. x 12 in. 


Remarks on Series D. 


The tensile results from this series are very 
much lower than those obtained from cupola- 
melted casts of Series B, when comparing those 
of similar chemical composition. The transverse 
specimens suffer in the same way. The series is 
limited in its scope, so that an indication only 
can he taken from the results, but as far as 
these have been taken an increase in the silicon 
content has had little or no effect upon the liquid 
shrinkage under conditions of superheating. 


Remarks on Series E. 


It was quite by accident that this series of 
casts was made, owing to a loss in the total 
carbon during crucible melting being greater 
than that anticipated. The results show a fixed 
total carbon lower than any of the previous 
series with varying increases of silicon content. 
The molten metal was in each case superheated 
to a temperature of 1,450 deg. C. and the usual 
procedure followed. 


Taste V.—Lxperiments on Shrinkage. 


use; A2 was made from 75 per cent. pig-iron and 
25 per cent. steel, the steel being added in the 
form of remelted iron; A38, as No. 2; A4 con- 
tained 84 per cent. cold-blast pig-iron, and 16 per 
cent. plate steel added to the cupola, and A5 was 
from 100 per cent. pig-iron. 

Series B. 

Bl contained 75 per cent. pig-iron and 25 per 
cent. steel, the steel being added in the form of 
synthetic pig-iron; B2 was made trom 100 per 
cent. synthetic pig-iron—50 per cent. pig-iron 
and 450 per cent. steel; B3, as B2, but correction 
of silicon was made by an addition of ferro- 
silicon in the furnace; B4, B5. B6, B7, B& and 
B9, as B3. 

Series 

C16 contained 100 per cent. synthetic pig-iron 
—50 per cent. pig-iron and 50 per cent. steel— 
ferro-silicon being added to furnace for silicon 
correction ; C17 was made from 70 per cent. pig- 
iron and 30 per vent. steel, the steel being added 


Series E. 


v. CaRBon. 
Crucible melted and cast at 1,450 deg. C. 


j | 
Per cent. | Per cent. | Per cent. pax ond in cwts.* sink. eaten 
Sq. in. 
Cl | 1.86 1.32 2.15 | — 38.0 | Sunk & drawn | Close grain and light grey. 
C2 2.16 1.06 1.90 | 21.2 38.5 | 
C3 2.30 0.93 2.01 | 21.4 39.5 ” 
Cl4 3.04 0.73 1.99 | 16.8 35.0 
C4 | 3.34 0.85 1.90 18.9 36.0 
C8 4.30 0.80 1.91 17.8 34.0 
C6 4.70 | 0.58 1.94 18.4 30.0 
C7 5.42 | 0.41 1.94 | 16.4 25.0 


per cent. 
* Test-bar, lin. x lin. x 12 in. 


N.B.—The balance of the composition was approximately Mn, 0.80 per cent.; 8, 0.46 per cent. ; and P, 0.40 


in form of synthetic pig-iron; C21 was 100 per 
cent. cold-blast pig-iron; C18 contained 80 per 
cent. pig-iron and 20 per cent. steel, the steel 
being added in form of synthetic pig-iron; C19 
was made from 90 per cent. pig-iron and 10 per 
cent. steel, the steel being added in the form of 
synthetic pig-iron, and C20 was 100 per cent. 
pig-iron. 

Series D. 

€©25 contained 70 per cent. pig-iron and 30 per 
cent. steel, the steel being added in the form of 
synthetic pig-iron, and the silicon correction 
was made in the furnace; C26 and C27 were the 
same as C25. 

Series F. 

CL was 100 per cent. synthetic iron containing 
50 per cent. steel addition; C2 was the same as 
Cl, but with ferro-silicon correction through the 
furnace; C3, Cl4, C4, C8, C6 and C7 were the 
same as C2. 


Conclusions. 


The innumerable combinations which can be 
obtained from the number of constituents of 
cast iron give some idea as to the complex 
nature of this alloy. The phase-rule, however, 
shows that during the cooling of any one mix- 
ture, only one substance can separate out at one 
time. Keep has shown in his experiments that, 
in addition to two expansions which occur 
during the solidification of cast iron due to the 
separation of primary and secondary graphite, a 
third expansion occurs with phosphoric irons 
when the phosphide eutectic is formed. 


It follows, therefore, that the coarser the 
graphite or higher the total-carbon content, 
especially when accompanied by a corresponding 
silicon or phosphorus content, the greater the 
expansion which will occur during solidification 
of the metal. Contrariwise, the lower the total- 
carbon content, so is the range of solidification 
reduced, owing to the higher point of tempera- 
ture at which it occurs. 

Osann’ states that piping or sinking does not 
occur if the alloy is of eutectic composition. 
Where a low total-carbon content of under 3 per 
cent. is employed, an increase in the silicon con- 
tent, he suggests, will bring the iron to a state 
of eutectic, and one may expect therefrom little 
or no piping. The results, however, from the 
foregoing experiments where the total carbon is 
kept constant and the silicon successively in- 
creased, does not bear out his assumption. 

In the face of the results obtained by these 
experiments, it would appear that liquid shrink- 
age is only prevented by having the requisite 
amount of total carbon present to counteract it 
by its own expansion during solidification. The 
alternative is to make provision on the casting 
for risers of sufficient capacity to feed over sec- 
tions where such liquid shrinkage is likely to 
occur. 

The use of low total-carbon irons to the 
foundryman is, therefore. seriously dis- 
countenanced by the difficulties encountered in 
foundry practice. Where high-test irons are a 
necessity, then the advantages gained outweigh 
other foundry disadvantages. It may be, how- 
ever, that the low total-carbon cast irons will 
provide some valuable assistance to the increase 
of resistance to wear in automobile cylinders, 
and it is for this line of investigation that the 
above experiments primarily have been made. 


Public Works, Roads and Transport Congresé and 
Exhibition, 1931.—This Congress and Exhibition will 
be held from November 16 to 21, inclusive, at the 
Royal Agricultural Hall, London, N. The organising 
committee, under the chairmanship of Sir Henry 
Maybury, has issued a preliminary programme of 
the conferences to be held during the Congress. A 
very wide range of the latest and most efficient types 
of machinery, plant and materials for municipal pur- 
poses will be displayed. 
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Modern Notions for Jobbing Foundries. 


MR. A. S. WORCESTER’S 


PRESIDENTIAL ADDRESS. 


The West Riding of Yorkshire Branch of the 
Institute of British Foundrymen held its 
opening meeting on October 10 at the Bradford 
Technical College, when Mr. A. 8S. Worcester 
delivered his Presidential Address. 

Mr. R. D. Wetrorp (Vice-President) presided, 
and expressed the good wishes of the members 
to the new President for a successful year of 
office. 

The PresipENt, in his Address, said that he 
wished to speak on matters in which they were 
all more or less directly concerned. The Branch, 
unfortunately, opened its new session under 
conditions of bad trade, but there were various 
indications of an improvement coming, and he 
thought that confidence and optimism would go 
far to give them a good start. Once started, 
it was evident that much leeway would have to 
be made good. His advice was that members 
should note what replacements, new tackle and 
plant were required, as conditions were particu- 
larly favourable to buyers at the present 
moment. Those foundries which had thus pre- 
pared themselves for better trade (and, inci- 
dentally, in some measure helped to create it) 
by modernising their plant had proved the 
soundness of their policy by the degree to which 
they were employed and by their good dividends. 
Founders had kept abreast of the other branches 
of engineering, and such outstanding signs of 
steadfast progress as the results of the Schneider 
Trophy Race indicated that there was little 
wrong with British engineering. 

Each year (continued Mr. Worcester) brought 
to light some advance in founding, and for this 
the Institute was in a large measure responsible. 
Probably this year had witnessed the greatest 
forward stride by the establishment of appren- 
tice education on a national basis, and by the 
publication of a monthly index to current foun- 
dry literature. Both of these advancements were 
the result of long and hard work by some of the 
members; it was for the remaining members to 
ensure that these labours were not in vain. 
Everybody could help to encourage apprentices 
and young craftsmen to attend the classes now 
instituted ; it would be as much to their interest 
as to that of the young men themselves. The 
Institute nationally and the West Riding Branch 
locally had worked to make this educational 
scheme a success. They were confident that by 
the next session the classes would be firmly 
established. The monthly index of published 
data gave all members an opportunity to keep 
up to date by outlining what the various sections 
of founding were doing. 

Disseminating Technical Data. 

The Branch Council had prepared a syllabus 
for the session which, it was hoped, would give 
every member, in whatever phase of foundry 
work, full opportunity for discussing problems 
and helping others to solve theirs. The Insti- 
tute meetings and works visits were the members’ 
best means of circulating knowledge. Great 
credit was due to the members of the scattered 
West Riding Branch for the way in which they 
maintained their attendance. In such times as 
the present, with the continuous change of 
methods and tools, the monthly meeting was 
almost a necessity, and they should make the 
best use of it. 

The majority of the Branch members being 
iron founders, Mr. Worcester felt that they had 
tended perhaps to neglect the non-ferrous and 
steel sections of the industry. For that reason 
they had reason to welcome Mr. Forrest’s coming 
Paper on steel. He had little doubt that those 
engaged in the iron foundries could apply with 
adyantage many of the methods of the steel 
and non-ferrous sections, such as running and 


risering. The bronze founder knew how to dis- 
tribute the runners to secure uniform grain 
size by uniform cooling; likewise, the steel and 
malleable founders knew how to feed a casting. 
These were two points at least which the iron 
founder could well exploit to his own advantage. 


Mechanisation in Small Foundries. 


The mechanisation of foundries proceeded 
apace, and many of the members had been able 
to examine during works visits some of the latest 
appliances for moulding, transport and melting. 
Whilst these methods had been applied particu- 
larly to special lines, one could readily visualise 
their application in some modified form in even 
the jobbing foundry. At first the continuous- 
casting system had appeared applicable to small 
repetition work only, but in at least one shop 
had been seen its possibilities on a broader scale. 
The initial cost was, of course, heavy, and the 
severe wear under foundry conditions called for 
liberal depreciation; these charges had to be 
considered when comparing output. The use of 
machinery in the foundry was certainly perma- 
nently established. Their concern must be, what 
type of equipment one should install. Conveyors, 
undoubtedly, were very widely used in foundries 
for the transport of sand and castings. Pul- 
verised fuel, oil and electricity were making 
headway in melting units, and even the cupola 
had been the subject of another improvement 
in the form of the “ balanced blast ’’ of the 
B.C.1.R.A. 


Baneful Influence of Bad Costing. 

The lack of accurate costing was still apparent 
in the industry. Almost daily, castings were 
heing sold below cost. This fact did not create 
trade, nor did it help the industry as a whole. 
if a foundry were equipped for a particular type 
of work, one expected that it would secure orders 
for that work. But that a foundry with larger 
‘‘overheads,’’ poorer equipment and—more 
serious still—a lower output per man, should 
capture the job merely on price, was ruinous to 
that foundry and to the industry. One could only 
surmise that this state of affairs was the result 
of inaccurate costing systems, for there were 
instances in which a manager had had the 
impression that he had made a profit, whereas, 
had he itemised the job, he would have found 
that a loss had been incurred. Another serious 
anomaly due to faulty costing was the inclusion 
of patternmaking charges as an ‘“ overhead.”’ 
A firm might say that patternmaking charges 
were 4d. per ewt. From one point of view they 
were right. Many one-off jobs weighing 1 cwt., 
or less, would cost £4 for patterns. Their charge 
was 4d. This was not an exaggeration, although 
it might sound like one; nor was it an isolated 
case. In fact, one large buyer of castings had 
said that when he wanted a cheap job he sent 
out half a dozen inquiries, and nearly every time 
he found a couple of ‘ innocents ’’ and could 
play one off against the other. This meant that 
two out of six would be below cost. Yet probably 
their system of costing was such that it showed 
them a profit! Suppliers of foundry materials 
to-day could generally give the foundryman 
what he wanted within fairly fine limits, and 
good service in how to obtain the best results. 


Price Pegging Approved. 

Mr. Worcester would welcome stable prices 
over a given period, because an increase in costs 
of iron and coke of 2s. or 3s. per ton was borne 
by the founder, as he could not pass it on. Fair 
notice of a substantial rise would hurt nobody 
and would give the founder a reasonable chance 
to include it in his selling price. The personnel 
of foundries was perhaps one of the unhealthiest 
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aspects facing the industry at present. No 
doubt specialisation and mechanisation allowed 
fewer opportunities of training many good all- 
round craftsmen. It could be understood that 
the specialty and mass-production foundries had 
little difficulty in manning their shops; but this 
was not the case with jobbing and engineers’ 
foundries. The standard of the craftsmen was 
tending to become lowered, and younger men of 
good calibre were rather scarce. There might, 
perhaps, come a period when skilled labour would 
be scarce, and it was hoped that the new craft- 
certificate training scheme would provide the 
solution of this problem. Despite the various 
handicaps under which the industry was having 
to work, Mr. Worcester believed that progress 
had been, and was still being, made. To his 
mind they had really only started to explore 
founding. The research associations, though 
generally handicapped financially, were doing 
excellent work and were of great help in the 
industry’s progress. At the local Branch meet- 
ings, which were their common platform, 
members should use to the best advantage the 
opportunities provided by the Institute. 


Vote of Thanks. 


A vote of thanks was accorded to the President 
for his address on the motion of Mr. W. G. 
THORNTON (Past-President), seconded by Mr. H. 
Sayers (immediate Past-President). Mr. 
THORNTON said he entirely agreed upon the vital 
importance of costing and the dangerous way in 
which people were misled by its faulty applica- 
tion. He felt that the Branch could well devote 
special attention to the matter in its general 
aspects rather than in any direct financial sense. 

The Presidential Address was followed by « 
Paper contributed by Mr. S. Carter. who is 
a colleague of Mr. Worcester. 


THE PRODUCTION OF IRON CASTINGS ON A 
SEMI-REPETITION BASIS. 

Mr. Carter said he claimed nothing original 
for his short Paper, but the methods described, 
though familiar to many, might serve as a con- 
tribution to the Branch transactions and perhaps 
give some little ground for immediate or future 
discussion and the elucidation ot different 
methods for purposes of comparison. Most 
founders frequently received orders ior small 
castings in quantities unjustified by a large capi- 
tal expenditure as a preliminary outlay. Very 
often these castings were an ideal job for pro- 
duction by semi-skilled labour, and in such cases 
it was suicidal to attempt production by the 
ordinary methods of loose pattern moulding. 
The most popular, and probably the simplest, 
method where the patterns were adapted to it 
was by means of wooden boards, with patterns 
or half-patterns fastened on. In many cases, 
where the two halves of the pattern were alike. 
it was possible to work with one side of a board 
only, merely turning the top part round to make 
ihe complete mould. This often made tor con- 
siderable saving in patterns. Where _half- 
patterns only were used, it was essential for these 
to be moulded exactly on centre lines, as the 
inargin of any error present was doubled when 
turning the top part round. Runners could 
he fixed to the board, and pegs or nails used for 
locating risers, ete. Production by this method 
reached a very high level, 40 boxes 14 in. or 
16 in. sq. being an average figure for a semi- 
skilled man on piece work. Furthermore, the 
castings produced were superior in finish to 
those produced by hand moulding. 


Plaster Patterns. 


Another method, and one peculiarly suited to 
the production of castings with an unequal 
joint, was the making of patterns in plaster. 
This, of course, was an age-old method of cheap- 
ening production, a set of blocks which he had 
himself handled during the past week, for in- 
stance, being 30 years old. Although decidedly 
useful in the past, plaster was now being super- 
ceded by later methods, chiefly on account of its 
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lack of resistance to shock or impact of any 


description and the excessive werght of the 
material. Further, the blocks were liable to 
be damaged if stored in a careless manner. The 


weight in itself was an enormous handicap com- 
pared with the method of, say, working wooden 
hoards, as even in the case of a pattern which 
would stand completely above the joint, a thick- 
ness of plaster no less than 24 to 3 in. would 
be required in the frame for reinforcement. 
This would mean that a moulder working on the 
floor would have to lift or roll over about 20 Ibs. 
of plaster in a 15 in. sq. box, in addition to the 
weight of his mould. This, of course, was a 
waste of energy with consequent loss in pro- 
duction. Another drawback to plaster was its 
unsuitability for use on power machines owing 
to lack of strength. 

Where the method was in vogue, however, the 
description of making plaster moulds would be 
pretty commonly understood. The mould was 
first made in sand in the ordinary way. After 
the top had heen removed and the pattern 
withdrawn, the two halves of the mould were 
renovated and prepared for the plaster by 
placing a frame of wood or iron, of the requisite 
depth, on the joint of each box. This joint had to 
be stopped up with slurry or clay to prevent the 
plaster running out.. dusting of soapstone or 
hlacking would help the plaster to strip. To pre- 
pare the plaster one should half-fill a bucket with 
clean water and add the plaster until the heap 
showed above the water. It should be mixed with 
the hands, to ensure freedom trom lumps, to a 
thick creamy consistency, and poured when the 
plaster showed signs of ‘* going off ’’ or warming 
up. After about an hour’s elapse, the plaster 
could be stripped, washed clean and placed in a 
warm dry position for a thorough drying before 
touching up and varnishing. <A convenient 
method of making plaster blocks was to use snap 
flasks in place of wooden or iron frames. These 
could be removed when not in use. 


Modern Stone Mixtures Successful. 

Whilst on the subject of plaster and its weak- 
nesses, it would be opportune to mention the 
development in recent years of artificial stone 
mixtures for patterns. This material was a pro- 
prietary article which served the same purpose 
as plaster, with a decided advantage in strength. 
It was claimed that it would withstand jolting or 
jarring under any conditions, and it was a fact 
that at the foundry with which the speaker was 
connected they had patterns in this material 
which had withstood jolting for months. 

However, the most satisfactory, though 
perhaps a more expensive, method of making 
castings of this mature was by means of a double- 
sided pattern plate. Any metal might be used 
provided that the various contractions were 
allowed for, but the softer ones were preferable 
on account of the ease with which they were 
filled. The manner of procedure was similar to 
that followed in making a plaster block. After 
the mould had been rammed, patterns withdrawn 
and faulty places repaired, a frame the requisite 
size and thickness of the plate was placed on the 
bottom joint. This frame was then made up all 
round with sand and taken off. After giving 
each half-mould a very fine spraying with wet 
blacking, they were dried in the stove and taken 
out for casting the following day. After strip- 
ping and dressing, the plate—especially if cast in 
iron—required a good deal of industrious filing 
before it could be used. When ready, it could 
be adapted to any type of machine or plate 
moulding, and Mr. Carter was aware of results 
obtained by this method which were an indica- 
tion of its suecess; an instance being the produc- 
tion of 80 complete moulds per day from a 
14 by 16 by 5 in. box. 

Dealing with Small Quantities. 

A very useful method where odd quantities of 
various patterns were required, and where the 
patterns were split to give a flat joint, was to 
Space the patterns out and ram up in the ordi- 
nary way for loose pattern moulding. After 
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separating and drawing the patterns, a dusting 
of parting powder was shaken on the joint of 
each. A flat board with the same pin centre as 
the box, and  black-varnished both sides, was 
placed over the pins on to the bottom half-mould. 
The top part was then put on in the usual way, 
which left the varnished board between the two 
parts. The top could then be lifted away, the 
board taken off and it would show a clear indica- 
tion on both sides of the position of the patterns. 
These could then be sprigged on to the marks on 
the board and the castings would have a perfect 
joint. This method provided a means whereby 
different patterns with varying quantities off 
might be substituted for each other with very 
small loss of time and practically no expense 
such as would be incurred by setting on to centre 
lines, ete. 

Also worthy of mention was the machined plate 
with numerous drilled holes at definite centres. 
The holes were numbered correspondingly each 
side and patterns provided with dowels for locat- 
ing each half through the holes in the plate. 
These could be screwed together through the 
adjacent holes. There were, of course, other and 
more expensive ways of producing castings in 
quantities, but Mr. Carter said that his object 
had been to deal with the subject from the point 
ot view of the foundryman who was not equipped 
for mass production and who was obliged by 
existing circumstances to produce his small 
quantity-off jobs on repetition lines. Many such 
jobs had a difficulty in showing a profit when 
hand moulded, but if they could possibly be 
adapted to any of the methods he had mentioned 

- the founder had every possibility of making a 
profit, and incidentally increasing the quality of 
the finished casting. 

After Mr. J. J. Watson had proposed a vote 
oi thanks to the author, Mr. 8S. W. Wise, in 
seconding, said he did so with special pleasure, 
both in respect of the Paper and of Mr. Carter’s 
cordial co-operation with his colleague, their new 
President, on the latter’s first evening. It was 
au expression of a spirit which, if followed up 
throughout the Branch, could only result in much 
good. 


Notes from I.B.F. Branches. 


Lancashire Branch.—A propaganda meeting of 
the Lancashire Branch is to be held at Preston 
ov Wednesday, November 4, when members and 
prospective new members will meet in the 
Technical College, Corporation Street, Preston, 
at 7 p.m. Mr. Roy Stubbs will preside. The 
Paper which is to be presented has been pre- 
pared by Mr. F. W. Rowe, B.Sc., and it is hoped 
that a large number of those interested in form- 
ing the proposed section to meet the growing 
needs of the Leyland and Preston area will make 
a special point of attending. Mr. Tom Makem- 
son, Secretary of the Institute, will be present 
to inform newcomers as to the aims and objects 
ot the Institute, and local employers and others 
ure invited to be present or to send representa- 
tives to participate in the discussion. It has 
been found necessary to modify slightly the 
Lancashire Branch syllabus owing to the absence 
of their December lecturer, Mr. G. E. Windeler, 
on a business visit to West Africa. Mr. Windeler, 
who is a Past-President of the Manchester 
Association of Engineers, has kindly agreed to 
a postponement of his Paper on ‘‘ Castings from 
the Engineer’s Viewpoint ’’ to a later meeting 
in the session, and it is hoped to be able to 
announce shortly which one of the later lecturers 
has expressed willingness to present his Paper at 
the meeting on December 5. The Branch 
members have been invited to attend and take 
part in the discussion of a Paper dealing with 
** Alloy Cast lron,”’ to be presented to the Man- 
chester Metallurgical Society by Mr. G. S. Beli, 
B.A., of Robey & Company, Limited, Lincoln. 
The date is November 4, at the Engineers’ Club, 
Albert Square, Manchester, when Mr. J. S. G. 
Primrose will preside. 


bo 


The Junior Section of the Lancashire Branch 
opened the session on October 17, in the Man- 
chester College of Technology, when Mr. H. VY. 
Grunpy, who has been elected chairman for the 
second time, delivered his Presidential Addres.. 
He said that in the foundry industry success was 
becoming more and more dependent upon experi- 
ence additional to that normally gained in the 
shop, and there was pressing need for a fuller 
knowledge of the whole of the operations. Other- 
wise the mechanisation might outpace the avail- 
able supply of supervisory executives, as had 
already happened in some cases. Thus men with 
only superficial knowledge of moulding might be 
put in charge of plants. The successful foundry- 
man of the future need not necessarily serve 
his time on the floor. That was advantageous 
so long as he developed on progressive lines, but 
his powers of organisation and direction were 
more important. Larger foundries, due to 
rationalisation, engaged in greatly varied classes 
of work, involving different types of machines, 
und too often skilled labour was misapplied in 
doing unskilled work. This might be due to 
had management, but frequently was caused by 
restricting conditions imposed by fears inherited 
from the past, which were no longer justified. 
For the voung foundryman ready to study and 
determined to lift himself out of the rut thery 
was an ever-widening range of opportunity. 
Developments were taking place rapidly. Thc. 
were set forth in foundry literature. On the 
commercial side more attention had to be given 
io costs and sales. Selling staffs were being re- 
cruited from the workshops; men who had proved 
their competence in particular spheres were 
sought for as sales experts. Employers showed 
a growing disposition to send their men to the 
Continent and the United States to study the 
methods in operation there. This was all for the 
good of the young men of to-day. They were 
learning that they were in no way inferior to other 
classes of individuals. During the past year 
much had been done to provide for them 
additional facilities for training. Arrangements 
had been made between the Advisory Com- 
mittee of the Institute and the City and Guilds of 
london Institute for a scheme of syllabuses for 
grouped courses of instruction in patternmaking 
and foundry practice. In Manchester facilities 
were provided at the Openshaw Technical College 
which would enable the willing student to qualify 
for courses of a more advanced nature. He 
strongly appealed to the members who were not 
attending classes to get in touch with the Com 
mittee immediately. It was depressing to find 
little interest displayed in educational matters 
hy those who had left school at an early age and 
were in the greatest need of further education. 

Prizes were presented to members who had 
been successful in examinations. The John 
Wilkinson Medal was won by Mr. J. Holmes. 
Mr. E. Sutcliffe gaining the second place. The 
Buchanan Memorial Medal went to Mr. B. 
Haigh, and Mr. E. Jackson was the winner of 
the Short-Paper competition and received an 
award given by Mr. W. Jolley. 


AT THE LAST ANNUAL MEETING of the Union Steel 
Corporation of South Africa, Limited, reference 
was made to the possibility of establishing a South 
African ferro-manganese industry at Newcastle with 
a view to export. According to Dr. J. H. Dobson, 
the chairman of the Corporation, Russian exports 
have made the economic production of ferro-man- 
ganese impossible. The ruling prices in world 
markets for ferro-manganese some little time back 
were between £12 and £15 per ton, and, as the 
product can be produced at Newcastle at £10 per 
ton, it was thought that important export interests 
could be established. The whole situation (states 
the ‘‘ South African Mining Journal ’’) has, how- 
ever, been radically changed since Russia, under 
the Five-Year Plan, began to market ferro-man- 
ganese at £7 15s. per ton. It is impossible for 
South Africa even to attempt competition with 
Russia at this figure. 
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This Week’s News in Brief. 


Trade Talk. 


THe appress of the Edge Hill Light Railway 
Company is now 39. Bennett’s Hill, Birmingham. 

Messrs. Vickers-ARMSTRONGS, LimitTeD, Elswick, 
Newcastle, have booked an order from the Great 
Western Railway for 16 hydraulic wagon-hauling 
capstans. 

Ir 18 ANNOUNCED by the Bethlehem Steel Cor- 
poration that the provisional contract for the 
acquisition of the Youngstown Sheet & Tube Com- 
vany has been cancelled. 

Losnitz & Company, Limitep, Renfrew, have 
received an order to build for foreign owners a rock- 
cutter vessel which will involve considerable work 
owing to its special nature. 

Mininc & InpustRiaL Equipment, Liitep, has 
received orders for two Hum-mer electric screens. 
two Raymond pulverisers, one Andrews deslimer, 
and one Hardinge ball mill. 

Messrs. AsHmore, Benson, Pease & Company, 
Lrurrep, Stockton-on-Tees, have acquired the sole 
1ights for the manufacture and sale of the ‘‘ Bauer ”’ 
patent mechanical boiler stoker in the _ British 
Empire and Egypt. 

LirnHcows, Limirep, Port Glasgow, have secured 
an order for a vessel of 9,000 tons deadweight fm 
J. & C. Harrison, Limited, London. The propel- 
ling machinery consists of triple-expansion engines 
supplied with steam from boilers working at 200-lb. 
pressure. 

Messrs. Dorman, Lona & Company, LimiTED, 
have terminated their agency with Messrs. Alexan- 
der McBean & Son, of Wolverhampton, and future 
sales of tramway rails and accessories will be con- 
ducted from the head office of the company at 
Middlesbrough with the assistance of the district 


offices at London, Birmingham, Manchester and 
other centres. 

Mr. Joun A. Smeeron, of Messrs. John A. 
Smeeton, Limited, engineers, 15, Victoria Street. 


London, 8.W.1, who for many years was the sole 
British agent of Messrs. Demag, of Duisburg, has 
accepted a similar position for England and Ireland 
with the Maschinenfabrik Sack. of Diisseldorf, de- 
signers and manufacturers of light and heavy rolling 
mills and auxiliary machinery. 

A MEETING of the Institution of Welding 
Engineers will be held at the Chamber of Commerce. 
95, New Street. Birmingham, on November 13. at 
7 p.m., when Messrs. E. W. Thompson and A. 
Jeavons will deliver a Paper on ‘‘ Some Details of 
the Progress reached in Forge and other Welding 
in Boiler-Works Practice.’’ The Paper will be illus- 
trated by lantern slides, followed by a discussion. 

AS ALREADY REPORTED, the members of the Ferro 
silicon Syndicate a short time ago held a meeting 
in Berlin, at which negotiations regarding a re- 
newal of the agreement expiring at the end of the 
current year, took place. Due to the present 
economic and financial difficulties, the meeting 
was adjourned until the end of this month, at which 
time a further discussion regarding a definite re- 
newal of the Cartel is to take place. Developments 
in the market situation for ferro-silicon were also 
discussed. The turnover was considered satisfac- 
tory, in view of the unfavourable situation of the 
iron and steel market. 

Sreakinc at Eoremontr, Major Hibbert, general 
manager of the Millom & Askam Hematite Iron 
Company, Limited, referred to the effect of the de- 
parture from the gold standard upon the iron and 
steel industry in Cumberland and North Lancashire. 
The depreciation of the currency, he said, had 
enabled them to sell pig-iron to foreign buyers, be- 
cause, with the rate of exchange, they were able 
to purchase at 25 per cent. below the usual price. Six 
months before Britain went off the gold standard, 
the sale of pig-iron from the Millom works was not 
quite 5,000 tons per month, just enough for one 
furnace. Since then, however, the sales had gone up 
to 25,000 tons. Of four boats then lying at Millom 
one was being loaded for South Wales with material 
which previously came from the Continent, and other 
ships were actually taking iron to the Continent. 

EVIDENCE IN suppoRT of an application for the 
making of a marking order in respect of imported 
iron or steel flush pipes, whether galvanised or not, 
was given on October 12 before the Standing Com- 
mittee appointed by the Board of Trade. Sir H. 


Llewellyn Smith presided. The applicants were the 
Associated Builders’ Merchants, Limited, and a 
group of flush-pipe makers, members of the Bir- 
mingham Chamber of Commerce. They asked for 
an order prohibiting the importation or exposure 
for sale, both wholesale and retail, in the United 
Kingdom of iron and steel flush pipes, unless they 
bore an indication of their place of origin. A mem- 
ber of a large firm supplying these pipes to schools 
and institutions said that they were quite unable 
to tell from where the pipes came. Most of them, 
to his knowledge, were manufactured in Germany. 
There was no basis by which the buyers could find 
out whether the pipes they were buying were 
British or foreign except a direct question to the 
seller. The sitting of the Committee concluded. 


A SPECIAL MEETING of the shareholders of Messrs. 
John Hetherington & Sons, Limited, is to be held 
on November 11 to consider the terms on which it 
is proposed to merge the interests of the company 
in Textile Machinery Makers, Limited, the new 
combine formed to merge Messrs. Asa Lees & Com- 
pany, Limited, Brooks & Doxey (1920), Limited, 
Dobson & Barlow, Limited, Howard & Bullough. 
Limited, Platt Bros. & Company, Limited, and 
John Hetherington & Sons, Limited. The combine 
will have a share capital of approximately 
£3,400,000, of which £1,615,000 will be in ordinary 
shares and the remainder in 6 per cent. non-cumula- 
tive preference shares of £1 each. In the circular 
calling the meeting, shareholders of Messrs. John 
Hetherington & Sons are informed that ordinary 
shares will be received by the various vendor com- 
panies in exchange for their manufacturing assets, 
and preference shares in exchange for their stock- 
in-trade and such book debts or cash as may be 
necessary to provide their respective quotas of 
working capital. The merger is intended to take 
over the businesses as from October 1. 


Larke, director of the National 
Federation of Iron and Steel Manufacturers, 
addressing members of the Incorporated Society of 
British Advertisers, Engineering Section, at a 
luncheon in London, said that, although manufac- 
turing industry was the foundation of our economic 
structure, since the war we had acted as if industry 
was of no account in our economic policy. Indus- 
trialists must be consulted as to the probable reper- 
cussions of any policy that might be recommended 
on our industrial prosperity and on employment. 
Industrialists must also be prepared to take a much 
larger share in the formulating of national policy, 
otherwise they might soon have no businesses to 
run. Departure from the gold standard was‘in no 
sense an alternative to a tariff policy. Tariffs were 
absolutely essential to restore the complete balance 
of trade of this country. Britain must take a lead 
in calling an international conference to establish 
the basis of currency for international trade on 
sound foundations. Currencies of the various 
countries could not be left to find their own level 
from day to day on the basis of the balance of 
trade existing between those countries. 

New GoveRNMENT conrTRAcTS listed in the 
‘‘ Ministry of Labour Gazette’ for October include 
the following :—Admiralty: Malleable cast-iron 
blocks: Ansell, Jones & Company, Limited, Bir- 
mingham; Fellows Bros., Limited, Cradley Heath. 
Steel castings and shaft tubes: F. H. Lloyd & Com- 
pany, Limited, Wednesbury; Wm. Beardmore & 
Company, Limited, Glasgow. Steel bars : Colvilles, 
Limited, Glasgow; Dorman, Long & Company, 
Middlesbrough ; Frodingham Iron & Steel Company, 
Limited, Scunthorpe; Lancashire Steel Corporation, 
Limited, Manchester; Scottish Iron & Steel Com- 
pany, Limited, Glasgow; Cargo Fleet Iron Com- 
pany, Limited, Middlesbrough. War Office :—Steel 
glazing bars: W. H. Heywood & Company, 
Limited. Huddersfield. Pig-iron : United Steel Com- 
panies, Limited, Workington. Pig-lead: H. Gard- 
ner & Company, Limited, London, E.C. Steel 
rounds: §S. Fox & Company, Limited, Sheffield. 
High-speed tool steel: Jones & Colver (Novo), 
Limited, Sheffield. Crown Agents for the 
Colonies :—Boilers: Carron Company, Falkirk; 
Cochran & Company, Annan, Limited, Annan. 
Cranes: Clyde Crane & Engineering Company, 
Limited, Mossend ; Herbert Morris, Limited, Lough- 
borough. Iron bends: John Spencer, Limited, 
Wednesbury. Steelwork: Cleveland Bridge & En- 
gineering Company, Limited, Darlington; Horseley 
Bridge & Engineering Company, Limited, Birming- 
ham. Tubes: Howell & Company, Limited, Shef- 
field. Wire: R. Johnson & Nephew, Manchester. 
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Personal. 


Mr. A. C. Fenprick has been appointed managing 
director of Messrs. James Hall & Sons. Limited, 
Blue Boar Foundry, Rochester. 


Mr. Joun Lunp, a director of Messrs. John 
Lund, Limited, Eastburn Foundry, Crosshills, York- 
shire, was married last week to Miss Richards. 

Mr. Tuomas NIGHTINGALE, managing director of 
Sheffield Steel Products, Limited, has been co-opted 
a member of the Grand Council of the Federation 
of British Industries. 

Mr. Joun Mason, secretary of the Cannon Iron 
Foundries, Limited, Deepfields, Bilston. has com- 
pleted 50 years’ service with the company, and on 
October 17 he was the recipient of presentations 
from the directors and staff in commemoration of 
the occasion. 

Mr. Danie. SHarre, who has been manager of 
Foundry Plant & Machinery, Limited, Glasgow, 
since that firm’s inception, has been appointed con- 
sultant to Walter Macfarlane & Company. Saracen 
Foundry, Glasgow. Myr. Sharpe retains his connec- 
tion with Foundry Plant & Machinery. Limited, of 
which he is a director. 


Will. 
Craic, A. F., founder of A. F. Craig & 


Company, Limited,  ironfounders, 
Paisley £79.710 
Obituary. 
THe peatH has occurred of Mr. Charles Wood 


Scott, principal partner in the firm of Scott & Sons, 
shipbuilders, Bowling. He was in his 74th year 
and had been actively connected with the firm for 
more than 40 years. 


Reports and Dividends. 


Stothert & Pitt, Limited.—Profit. £6,684: brought 
in, £5,643; dividend on the ordinary shares of 24 per 
cent., £3,592: carried forward, £5,643. 


Electrolytic Zinc Company (of Australasia), 
Limited.—Gross profit, £76,724; net profit, £5,678 ; 
brought in, £1,321; carried forward, £7,000. 

Herbert Morris, Limited.—Profit, £9,811; brought 
in, £51,849; to reserve, £10,000; carried forward, 
£37,010. The preference dividends have been paid, 


but no distribution is recommended on the ordinary 
shares. 


New Companies. 


Presto Brass Foundry, Limited, Tremiett Grove. 


Junction Road, London, N.—Capital £400. Secre- 
tary: F. J. Lamprell. 
Varley Pumps & Engineering, Limited, 6. Great 


Winchester Street, London, E.C.—Capital £20,950. 
Directors: Sir Henry A. H. and C. W. D. Steward, 
P. Hare and C. H. Varlev. 


Contracts Open. 


Bradford, November 7.—Iron and steel stores, for 
the Tramways Committee. The Tramways General 
Manager, 11, Forster Square, Bradford. 

Clacton-on-Sea, November 4.—Four 25-ft. sq. cast- 
iron purifiers, one annular condenser. and one water- 
cooled condenser, for the Town Council. Mr. 8. 
Francis, Gas and Water Department, Town Hall, 
Clacton-on-Sea. (Fee £3 3s., returnable.) 


Egypt, December 22.—Electric power station at 


Fikria, for the Ministry of the Interior. The De- 
partment of Overseas Trade. (Reference A.X. 
11,140.) 

Hayes, Middlesex, November 10.—Centrifugal 


pumps. for the Hayes and Harlington Urban District 
Council. Mr. E. A. Sandford Fawcett. 53, Victoria 
(Fee £3 3s., return- 


Street, Westminster, S.W.1. 
able.) 
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MANUFACTURERS of 


Foundry, Basic and 
Hematite qualities. 


Delivery from stock. 


Booklet giving analyses, 
etc., will be sent on request. 


DORMAN LONG 


& COMPANY LIMITED, INCORPORATING 
BOLCKOW VAUGHAN & CO. LTD., MIDDLESBROUGH 


CONSTRUCTS CHAMPION CORES 


s 


¢) 
"Ti 


MANUFACTURED ONLY BY 


MMING & CO., LTD. 


HESTERFIELD, DEEPFIELDS''& MIDDLESBROUGH. 
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Raw Material Markets. 


The iron and steel markets remain quiet, but 
should improve now that the result of Tuesday’s 
General Election is known. Some consumers of pig- 
iron, particularly foundries making light castings, 
have been calling for heavier deliveries. There 
have ‘been no changes in prices so far, but increases 
may come when producers have to enter into new 
contracts for imported raw material, prices of which 
have materially increased. 


Pig-lron. 


MIDDLESBROUGH.—The Cleveland iron market 
has been in a quieter mood during the past week. 
owing to the recent heavy sales to local consumers 
and the political distractions. It is reported that 


shipments from the Tees have increased. The 
majority of current contracts are being executed 
from the makers’ stocks, and an increase in pro- 


duction may he rendered necessary, particularly if 
the home industry is protected by a tariff. as may 


happen. Quotations are unchanged, No. 1 Cleveland 
foundry 


iron is at 61s. per ton, No. 3 Cleveland 
G.M.B. at 58s. td.. No. 4 foundry at 57s. 6d. and 
No. 4 forge at 57s. per ton. 


On the East Coast hematite market sales continue 


in excess of production, but large stocks remain to 
be liquidated. The producers ‘ate that they can 
only sell hematite now at 65s.. because they still 


have unfulfilled contracts for raw materials. at 

gold standard "” prices A further rise in price 
in the near future seems to be likely. On the West 
{oast makers are in a more favourable position 
The steelworks at Barrow 


and Workington are in 
full working, while a considerable tonnage of hema 
tite is being exported to the Continent. Furthe 
furnaces may have to be put into blast. 

LANCASHIRE.—\ welcome feature of the past 
week was the improvement in deliveries of pig-won 
lor consumptio The textile industries are now 
much better situated, and makers of textile machin- 
ery are receiving more business, with a resultant 


increase In pig-iron consumption. There is a decided 
improvement 


rt the position of foundries making 
light castings. Prices are firm. For deliverv to 
users in the Manchester ; 


price zone. Staffordshire. 
Derbyshire and North-East Coast brands of No. 3 


won are quoted at 67s. per ton, with Northampton- 


shire foundry ivon at 65s. bd. Derbyshire forge at 
62s.. Scottish No. 3 at about 87s. and West Coast 
hematite iron 


about 81s. per ton. 
MIDLANDS.—\lore iron is being delive 
sumers. chiefly to 
There is little 
section. 


red to con 
producing light castings. 
improvement in the heavy engineering 
Some small contracts are being negotiated, 
but business on the whole remains quiet. i 

maintamed at last week’s level. For deliverv to 
Birmingham and Black Country stations. makers 
continue to quote 62s. 6d. for Northants No. 3 and 


66s. for Derbyshire, North Staffordshire and Lincoln 
shire No. 3 


_ SCOTLAND. —-The pig-irvon market in 
is quiet, but prices are firmly maintained. 
iron is being sold for export. 
Dutch iron have now been withdrawn. Luxembourg 
No. 3% foundry is also off the market. Scottish 
No, 3 foundry remains at 69s. 6d.. while Cleveland 
iron is maint iined at the increased price of 62s. 6d. 
per tom (srangemouth. 


those 


Prices are 


Scotland 
Little 
Cheap offers of 


Coke. 


The Northumberland and Durham foundry-coke 
market has slackened slightly, although one or two 
makes are still difficult to secure. Yorkshire fur- 
nace and foundry cokes are in slightly better 
demand, but good supplies are still available. and 


the price of furnace coke does not 


show 
movement 


much 


Steel. 


The ftinished-steel works in general are in need 
of immediate work, and present conditions remain 
very unsatisfactory. Small steel bars and galvanised 
sheets are maintained at their higher level, although 
there has been no appreciable improvement in actual 


consumption. There is little business passing in 
the semis market, although the home mills are now 
receiving a larger share of the orders. Little busi- 
ness, except for spot lots, is being transacted with 
Continental sellers, whose prices remain fairly steady 
at the higher levels. 


Scrap. 


The Cleveland scrap market was much firmer 
during the past week, and further increases in price 
may be expected. Local consumption has increased 
considerably. There is a quickened demand for 
scrap on the Midlands market, and sellers are 
inclined to wait for higher prices. Heavy machinery 
cast-iron scrap remains at 47s. 6d., while light metal 
is at 37s. 6d. to 40s. per ton delivered. The South 
Wales market remains slow. In Scotland there is a 
better demand for scrap for forward delivery. 
although there is not much improvement in the posi- 
tion of the consumers. Best machinery scrap, suit- 
ible for foundries, is sought after at 52s. 6d. to 55s. 
per ton, while ordinary cast-iron scrap to the same 
pecification is quoted at about 47s. 6d. 


Metals. 


Copper.—The maiket for copper is stronger, chiefly 
owing to the fact that an optimistic view is held of 
the outcome of the producers’ conference. At home, 
there is not a very large demand for copper, and the 


most noticeable feature of the market is the call 
for serap metal, prices of which are inclined to 
harden. It seems that the majority of consumers 


have secured supplies through second hands. There 
continues to be a good amount of buying on the 
Continent. 

Closing quotations :— 


Cash.—Thursday, £35 16s. 3d. to £35 17s. 6d.: 
Friday, £36 6d. to £36 10s.; Monday. 
£36 12s. 6d. to £36 13s. 9d.; Tuesday, £35 18s. 9d. 
to £36; Wednesday, £36 to £36 1s. 3d. 


i>. 


Three Mouths. —Thursday, £36 3d. to 
£36 12s. 6d.; Friday, £37 3s. 9d. to £37 5s.: Mon- 
day, £37 7s. 6d. to £37 8s. 9d.; Tuesday. 


£36 13s. 9d. to £36 16s. 3d.; Wednesday, £36 15s. 
to £36 16s. 3d. 


Tin.—Business in tin in this country has been hung 
ip somewhat by political uncertainties, but consump- 
tion continues on a better scale, especially in the 
tinplate industry. The demand for tin in America 
lemains very poor, and the continued restriction of 
output appears to have had little effect on the imme- 
diate situation. 

Official closing prices : 

Cash.—Thursday, £127 2s. 6d. to £127 5s.; 
Friday, £126 10s. £126 12s. 6d.; Monday, 
£126 12s. 6d. to £126 17s. 6d. ; Tuesday, £127 2s. 6d. 
to £127 5s. ; Wednesday, £127 2s. 6d. to £127 7s. 6d. 

Three Months.—Thursday, £129 12s. 6d. to 
£129 17s. 6d.; Friday, £129 2s. 6d. to £129 5s. ; 
Monday, £129 6d. to £129 10s.; Tuesday. 
£129 15s. to £129 17s. 6d. ; Wednesday, £129 12s. 6d. 
to £129 15s. 

Spelter.—The consumption of spelter in this 
country seems to have slackened slightly, although 
there has been considerable speculative buying on 
the Exchange. Demand on the Continent 


to 


>. 


remains 
steady. 
Daily fluctuations :— 
Ordinary.—Thursday, £13; Friday, £13; Mon- 
day. £13 Is. 3d.; Tuesday, £13; Wednesday, 
£13 8s. 9d. 


Lead.—The demand from consumers in this country 
remains at a good level, and it is expected that there 
will be a further improvement in accordance with 
political developments. ‘The possibility of a rise in 
price cannot be overlooked. 

The week’s prices have been :— 

Soft Foreign (Prompt).—Thursday, £13 7s. 6d. ; 
Friday, £13 8s. 9d.; Monday, £13 7s. 6d.; Tues- 
day. £13; Wednesday, £13 10s. 


Messrs. R. & W. Hawruorn, Leste & Company, 
Luuitep, Hebburn-on-Tyne, have begun work on two 
destroyers for the Portuguese Admiralty. They have 
also commenced work on a 9,000-ton cargo vessel for 
Messrs. J. & C. Harrison, London. 
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An American Hustle in a Welsh 


Foundry. 


Something of a record has recently been 
achieved by Messrs. Taylor & Sons, Limited, of 
Briton Ferry. The bar-mill engine working «at 
Messrs. Gilbertson, at Porntardawe, broke down 
owing to the failure of the piston rod of the 
high-pressure cylinder, which resulted in the 
fracture of the cylinder and several other 
portant parts. The cylinder is 26-in. bore, 


im- 
and 


H.P. Mape AND IN OPERATION 
Turee WEEKS. 


has the piston-valve chambér and the feet for 
attaching it to the standards of the vertical 
engine all cast in one piece, as 1s shown in our 


illustration. The whole of the patternmaking, 
moulding, casting, machinery, delivery and 


erection was carried out within 3} weeks, the 
foundry work, including patternmaking, being 
accomplished under a fortnight. We congratu- 
late the management and operatives ot the 
Briton Ferry concern particularly fine 
performance. 


on oa 


Catalogue Received. 


Welding Electrodes.—Messrs: Charles Bing- 
ham & Company, 34, Victoria Street, London, 
S.W.1, have sent us a detailed price list of their 
E.M.F. mild-steel electrodes, together with a 
stiff cardboard folder containing Electric- 
Welding Design Data. The figures given in the 
tables were compiled from the results of a series 
of tests conducted in the laboratories of the 
University of Melbourne and confirmed by other 
sources. 


Files, Chisels and the like can be secured in their 
handles by a mixture of 2 parts of wax, 2 parts 0! 
brickdust and 8 parts of rosin. melted and used while 
hot. 


in order that the heavy wear upon the rails and 
crossings at the junction connecting London Bridge. 
Cannon Street and Charing Cross stations may be 
withstood, the Southern Railway has ordered from 
the Titan Trackwork Company, Limited, Sheffield. 
a lay-out in manganese steel, 259 ft. long overall 
and having four double tracks and slipways, and 
52 crossing intersections 


=> 
} a | 
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London Office: 
13, VICTORIA STREET, S.W.1. 


MOULDING BOXES 


are recognised as Standard Box 
equipment by the majority of the 
leading foundries and engineering 
establishments in this country and 
overseas. 


Because they speed up pro- 
duction, save unnecessary labour, 
produce accurate castings and 
make for all-round efficiency. 


If you are not a user of 
Sterling Boxes your competitors 
have the advantage of you. 


STERLING FOUNDRY SPECIALTIES LTD. 


Telephone: 3345 BEDFORD. 


Telegrams: ‘‘STERFLASK, BEDFORD.” 


BEDFORD. 
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COPPER. Ferro-moly bdenum— PIG-IRON. PHOSPHOR 
2s. 4. 70/75% ¢. free 4/2 lb. Mo. plus 25% -o.t. unless otherwise stated.) er Ib. basis, 
Standard cash 36 0 0 Ferro-titanium— NE is ee ee 
Tough 37 10 0 ‘+ me 
Best selected 38 0 O Ferro-tangsten— 4 oe ee oe es 1/7. 
Sheets 75 0 0 80/85% . 1/8} Ib. plus 20% 65/6 tings... 
India 4910 0 Tungsten metal powder— 65/- Delivery 3 cwt. free. 
Wire bars . ats 4210 0 98/99% 1/114 lb. plus 20% eee 0% phos. cop. £30 above B.S. 
Do., November .. 4210 0 Ferro-chrome— N.W. Coast— ‘5% Phos. cop. £35 above B.S. 
Do., December . 4210 0 2/4% car .. £3410 0 ig M [Nos d/d Glas. 74/6 Phosphor tin (5%) £30 above 
Ingot bars... 4210 0 4/6% car . £25 0 0 dd Birm. .. : 84/6 price of English ingots. 
H.C. wire rods 4415 0 6/8 car £24 00 Malleable i iron d/d 117/6 C. CLirForD & Son, 
Off. av. cash, Sept. 3111 13 . 8/10% car. . . . £2210 0 NICKEL SILVER, &c. 
Do., 3 mths., Sept. 32 2 36 0 Midlands— Per lb. 
Do., Sttimnt., Sept. 31 11 Staffs common* _ 
Do., Electro, Sept. 36 12 Max. 1% car . £40 0 0 Me. 61/- raising 7d. tol/l 
Do., B.S., Sept. 33 10 10 Maz. 0.70% car. 1 0 0 » No.3 fdry.* 66/- to1/7 
Do., wire bars, Sept. 37 1 4, 70%, carbon-free . . 11d. Ib in. wi 
Nickel—99% . . £215 0 To l2in. wide .. 1/1} to 1/7} 
Solid drawn tubes -+ 10}d. ° » Cold blast, ord. _ To 15 i id 1/14 to 1/74 
Brazed tubes 10jd.  Ferro-cobalt .. 8/6 Ib 015 in. wide .. 1/13 to 1/ 
Wire 74d. Aluminium 98/99% £95 0 0 57/6 To 18in. wide .. 1/2 to1/8 
Metallic chromium— fdry "No. 3* 62/6 To 21 in. wide - 1/2} to 1/8} 
96 /98% 3/1 Ib. ” To 25 in. wide 1/3 to 1/9 
BRASS. Ferro-manganese (net) — Derb No. Ingots for spoons and forks 7d. to 1/34 
Solid drawn tubes . 93d. 76/80% loose £1015 Oto£ll 5 0 ingots rolled to spoon size 10d. to 1/64 | 
Brazed tubes 76/80% packed£11 15 Oto £12 5 0 fdry. No. 1* .. | 
Rods, drawn . 76/80% export (nom.)£9 0 0 3/— to 10 g. + 1/4} to 1/11} | 
Rods, extd. or rlld. 54d. = Metallic manganese— "ed /d Black Country dist. _ with extras according to gauge. — | 
Sheets to 10 w.g. 84d. 94/96% carbon-free 1/6 lb. Special 5Sths quality turning rods in 
Wire 84d. Per ton unless otherwise stated. Scotland— straight lengths, 1/3} upwards. 
Rolled metal. 74d. Foundry No. 1 72/- AMERICAN IRON AND STEEL. 
Yellow metal rods 54d. HIGH-SPEED TOOL STEEL. No. 3 pe 69/6 At Pittsburgh unless otherwise stated. 1 
Do. 4 x 4 Squares 6d. Finished bars,"14% tungsten 2s. 0d. Hem. M/Nos. d/d . 68/6 Dols. 
Do. 4 x 3 Sheets 6d. Finished bars, 18% tungsten 2s. 9d. me No. 2 foundry, Phila. 16.26 1 
Per Ib. net, d/d buyers’ works. Sheffield (d/d district) — No. 2 foundry, Valley 17.00 
TIN. Extras— Derby forge ner 58/6 No. 2 foundry, Birm. -. 12.00 
Standard cash 127 2 6 Rounds and 3 in.  fdry. No.3... 63/6 Basic 17.26 
Three months 129 12 6 and over 4d. Ib. cs forge — _ Bessemer . -. 18.76 
English 128 12 6 Rounds and squares, under » — fdry. No.3 . = Malleable . -. 18.76 
Bars. . 130 5 0 gin.to}in. .. 3d. Ib. E.C. hematite /- Grey forge -. 18.26 
Straits .. 131 2 6 Do., under } in. to in... 1/—Ib. W.C. hematite 83/6  Ferro-mang. 80% 85.00 
Australian .. 129 2 6 Flats, } in. x din. to under O.-h. rails, h’y, at mill .. 43.00 1 
Eastern 182 5 0 lin. x jin... .. 3d. 1b. Lancashire (d/d eq. Man. Billets 29.00 1 
Banca(nom.) . 142 2 6 Do., under } in. x hi in... 1/-Ib. Derby forge . 62/- Sheet bars 29.00 
Off. av. cash, Sept. 117 17 10,4 Bevels of approved sizes fdry. No. 3 “* 67/- Wire rods 35.00 1 
Do., 3 mths., Sept. 120 15 and sections. 6d. Ib Stats fdry. Cents. 
.. Sept. 1 Bars cut to le: 10% extra. orthants tdry. No ron bars, Phila. . . . 2.09 
Do., ngth, 10% Cleveland fdry. No. 3 67/- Steel bars .. 1.60 
SPELTER. SCRAP. Dalzell, No. 3 102/6 to Tank plates 1.60 
South Wal £ d. a Glengarnock, No. 3 87/- Beams, etc. 1.60 
Ordinary .. 138 9 & Clyde, No. 3 87/-  Skelp, grooved steel ‘ 1.60 
Remelted .. 12 5 0 Bundke ows 9 Monkland, No. 3 87/-  Skelp, sheared steel .. 1.60 
Hard . 910 0 116 0to2 2 6 Summerlee, No. 3 87/- Steel hoops 1.80 
Electro 99.9 0 Eglinton, No. 3 87/- Sheets, black, No. 24 2.40 
English ws hc + BL 6 1 115 0 117 6 Gartsherrie, No. 3 87/- Sheets, galv., No. 24 2.90 
India stee to} Shotts, No. 3 87/- Wire nails 1.90 
Zinc dust Heavy castiron 2 5 Oto2 7 6 
Zincashes.. .. .. 315 0 Good machinery for _ FINISHED IRON AND STEEL. Barbed wire, galv. 2 55 
Off. aver., Sept. .. : 4, foundries 7 6to210 Usual District deliveriés for iron; delivered  Tinplates, 100-Ib. box. 
Aver. spot, Sept. .. - gs Gevieed— consumers’ station for steel. COKE (at ovens). | 
LEAD. Heavy steel 1M 6to2 0 O £s.d. £8, Welshfoundry .. 22/6 | 
13 10 0 Steel turnings Bars(cr.) .. 915 0tol0 5 0 » furnace .. 14/- 
Soft foreign ppt. .. —.. Cast-iron borings .. - 130 Nut and bolt iron8 5 Oto 810 @ Durham and Northumberland— 
lish 1 Heavy forge £38 Hoops 15/- to 15/6 
Off. average, Sept. 11 19 WAL. piling scrap... 0 0 Marked 12 0 0 
Average spot, Sept. .. 11 18  Cast-ironscrap 2 2 6to2 5 0 Gasatrip .. Midlands, founds foundry | 
Zinc sheets, English .. 24 0 0 Light cast-iron scrap 117 6 Steel— _ f.0.b. Bristol Channel ports. 
Do., V.M.ex-whf. .. 2410 0 Heavy wrought - 27 6 Plates, ship, ete.8 15 Oto 817 6 cokes 20x14 per box 14/- to 14/6 | 
Rods 30 0 0 Steel turnings, for. .. O17 6 Boiler pits. 815 0 915 0 » 28x20 ,, 28/- to 29,- 
Boiler plates Chequer plts. 10 7 6 — 
Battery plates _ Scotland— Angles 8 7 6 »  183x14,, 15/- 
Heavy steel 2 0 Tees 976 CW. 20xi4 ,, 13/- 
ANTIMONY. Engines cast irou 8150, 28x20 ,, 
ineers’ turnings 0 Rounds and uares, 3 in. 20x10 
Cast-iron borings... .. 110 0 to 5} in. . 976 183 x 14 
Wrought-iron piling 2 5 0 Rounds under 3 in. to jin. SWEDISH IRON 
Crude 20 10 0 Heavy machinery . . 212 6 17 Pig-iron ON & STEEL 
ts—8 in. wide and over 6 Bars, hamme: 
QUICKSILVER. London—Merchants’ buying prices »» under 8 in. and over5in. 817 6 “7 rt 10 0 to £17 0 0 
Quicksilver (nom.) $80 delivered yard. Rails, heavy 8 5 Oto 810 O_ Bars and nail- 
as (clean) 30 0 0 Fishplates . ‘ -- 12300 rods, rolled, 
FERRO-ALLOYS AND 21 0 0 Hoops (Staffs) basis «£15 17 6 to £16 5 0 
STEEL-MAKING METALS. Lewd (le sl draft) 1110 0 Black sheets, 24g. 8 5 0 to 8 10 0 Blooms £10 0 Oto £12 0 0 
sas Tea lead . -- 810 0 Galv.cor.shts. 9126to 917 6 Kegsteel £32 0 0 to £33 0 0 
Ferro-silicon— - Zinc 6 0 0 Galv. flat sheets 10 26tol0 7 6 Faggotsteel £18 0 0 to £23 0 0 
25% 710 0 New aluminium cuttings . . 62 0 0 Galv. fencing wire, 8g. plain a Bars and rods 
45/50% 10 0 0 Braziery copper 28 0 0 Billets, soft... 5 5 Oto 510 6 dead soft, st1£10 0 0 to £12 0 0 
15% 110 0 Gunmetal .. 25 0 0 Billets, hard ae -- 612 6 All per English ton, f.o.b. Gothenburg. 
Ferro-vanedium— oped 82 0 0 Sheet bars .. 5 0 000510 0 [Subject to an exchange basis of 
35 /50% 12/8 Ib. Va. plus 20% lack pewter 60 0 0 Tin bars an ne! Kr. 18.16 to £1.} 
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AVERAGE MONTHLY PRICES OF RUBIO ORE (MIDDLESBROUGH). 
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13, RUMFORD STREET, LIVERPOOL. 


SPECIALS, &c. 


HEMATITE, _ BASIC, 


grades FOUNDRY, 


NON-FERROUS METALS 


Bas 


CHROME ORE. 


COPPER, TIN, LEAD, SPELTER, ANTIMONY, 


WILLIAM JACKS COMPANY, 


19, ST. VINCENT PLACE, 


4 


.ZETLAND ROAD, 
MIDDLESBROUGH. 


~ 


GLASGOW, 


ve 
Year. Apri | May | June July | Aug. Sept. Oct. | Nov. | Dec. 
1 
1 
ind 1996. 
1/8} 13999 
/ 1901 
> 1/114 
ige. | 1907 ee ee 
ds. 
EEL. 
191 
Jols. 1 5 108 | 
1016 | 118 0 
918. | | | | | 
| | | | | 
18.26 1924 
5. ee ee} | | | 
1926 
1987 = 
129): 
1930 | | | | 4 
| 
| 
WILLIAM JACKS & COMI ANY f 2 
| 
i4/- - CLARENCE CHAMBERS, 39, CORPORATION STREET, BIRMINGHAM. a oe 
15/- 
13/- | an 
an 
700 
an 
20 0 an 
3 0 0 
200 : 4 
nburg. 
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FOUNDRY TRADE JOURNAL. 


OctToBerR 29, 1931. 


SMALL ADVERTISEMENTS. 


Notice. 


Small Advertisements in this section of the 
Journal are accepted at the prepaid rate 
of 6d. per line, first line in capitals 
counting two, average 6 words per line. 
Minimum charge for one insertion 3,- 
(A remittance should accompany instructions.) 


SITUATIONS VACANT AND WANTED. 


VOUNDRY Foreman seeks engagement. alu- 
minium and non-ferrous metals; 22 years’ 
experience motor and engineering trades; full 
knowledge of moulding machines and plates for 
mass production; London district preferred.— 
Box 912, Offices of Tue Founpry Trape 
JournnaL, 49, Wellington Street, Strand, 
London, W.C.2. 


V OULDER, age 27, single, desires post; 
4 experience includes Diesel, turbine, steam 
engines, chemical, ete., iron and non-ferrous ; 
willing to go anywhere.—Box 916, Offices of 
THe Founpry Trape Jovrnat, 49, Wellington 
Street, Strand, London, W.C.2. 


@ALESMAN requires post; foundry plant 
and materials; able to give expert prac- 
tical service to customers; wide personal con- 
nection. Highest references.—Inquiries to 
Box 924, Offices of Tue Fcunpry Tape 
JournnaL, 49, Wellington Street, Stvand, 
London, W.C.2. 
ORKS Plant Maintenance Foreman 
wanted for ironfoundry. Working and 
practical knowledge of hydraulic and pneumatic 
machines and general plant upkeep. Must be 
prepared to work day or night shifts as re- 
quired. Permanency to right man.—State ex- 
perience, wages required, and whether in em- 
ployment, to Box 922, Offices of THe Founpry 
Trape Journat, 49, Wellington Street, Strand, 
London, W.C.2. 


EMPLOYMENT REGISTER. 


Conducted by the Institute of British Foundry- 
men by courtesy of the proprietors of THE 
Founpry Trapde JOURNAL. 


Any Member, Associate Member or Associate 
of the Institute of British Foundrymen who 
desires his qualifications to be inserted in the 
column must forward to the General Secretary 
of the Institute the following information :— 
(a) Name and address; (b) name of present 
employer (or last employer if unemployed) ; 
(c) brief particulars of qualifications, experi- 
ence, and type of position required. The name 
will not be disclosed until the candidate is in 
communication with a prospective employer. 
Announcements will be inserted in two succes- 
sive issues, unless announcers’ requirements 
have been met with in the meantime. 


Any employer wishing to communicate with 
a candidate should write to the General Secre- 
tary, quoting identification number. 


The Institute of British Foundrymen and the 
Proprietors of THe Founpry Trave JourNaL 
wish it to be clearly understood that the 
accept no legal responsibility in connection with 
this service, for which no charge is made to 
members of the 1.B.F. 


Correspondence should be addressed to the 
General Secretary, lnstitute of British Foundry- 
men, St. John Street Chambers, Deansgate, 
Manchester. 


PRACTICAL Foundry Manager, with first- 
class experience in Loam, Dry and Green 
Sand, Iron and Brass, desires position. Varied 
experience at home and abroad. Sound tech- 
nical training. (149) 
EXPERIENCED Foundry Manager desires 
similar position, or as Representative. 
Wide experience in general and _ specialised 
foundry practice Good connection. (150) 


PARTNERSHIP. 


LD-ESTABLISHED lIronfounders (Tyne- 

side) are considering extension, and erec- 
tion, of steel plant, and offer suitable position ; 
£1,000 required for partnership; excellent 
prospects.—Box 920, Offices of THe Founpry 
Trape Journar, 49. Wellington Street, Strand, 
London, W.C.2. 


PATENTS AND TRADE MARKS. 


ROTECT YOUR IDEAS.—Free, ‘‘ Advice 
Handbook ’’ on patenting inventions and 
registering trade marks by Registered Agent 
with 45 years’ experience.—Kincs Patent 
AGency, Limirep, 146a, Queen Victoria Street, 
E.C.4. 


PROPERTY. 


MAGNIFICENT 


11 ACRES WORKS SITE. 
SHEFFIELD. 
145,000 Sq. Ft. of Shops. 
SIDING CONNECTIONS 
with L.M. & S. and L. & N.E. Rlys. 
WELL-BUILT & COMMODIOUS OFFICES 
Will Sell whole or in lots to suit customers 
or Let on favourable terms. Unique oppor- 
tunity for Manufacturers. 
Apply— 
THOS: W. WARD, LTD., 
ALBION WORKS, SHEFFIELD. 


PUBLICATION. 


RYLAND'S DIRECTORY of the Coal, Iron, 

Steel, Tinplate, Metal, Engineering, 
Hardware and Allied Trades. A new edition 
will be published next January. Secure your 
advertising space now. Rates on application.— 
InDusTRIaAL Newspapers, Lrp., 49, Wellington 
Street, Strand, London, W.C.2. Telephone : 
Yemple Bar 3951 (5 lines). 


MACHINERY. 


y JANTED, Furnace, Morgan Type “S” 

600 lbs., coke-fired. Must be in good 
condition. State price and where to be seen.— 
Write or ‘phone, Morris-Sincer Company, 
123, Dorset Road, South Lambeth. ’Phone No. : 
Reliance 2821. 


WANTED, One Secondhand Sand-Blast 

Plant, complete with automatic sand 
elevator and dust separator, for cleaning cast- 
ings in iron.—Send full details to Watsons 
Limirep, Lancaster Street, 
Sheffield. 


*Phone 98 Staines. 
e 


ENTINEL  Belt-driven Compressor, 400 
c.f.p.m. at 100 lbs. pressure, with Inter- 
cooler. 
Two High-Pressure Receivers, 14 ft. x 
3 ft. 9 in., l-in. Plate. 
Harry H. Garpam & Company, Liwirep, 
STAINES. 


THOS- W. WARD, LTD. 

7-ewt. PILKINGTON Pneumatic 
Hammer. 

14-lb. MASSEY FRICTION Drop Hammer. 

New and Secondhand Motors, all sizes, A.C. 
and D.C. Ask for list. 

Three LANCASHIRE BOILERS, 30 ft. 0 in. 
x 8 ft. 0 in., re-insure 150 lbs. pressure. 

New ‘‘ POPULAR JUNIOR” BOTLER. 


5 ft. 6 in. high x 2 ft. 6 in. dia., 100 Ibs. 
pressure. 


(ASK FOR “ ALBION ” MACHINERY 
CATALOGUE.) 


WORKS, SHEFFIELD. 


Power 


ALBION 


MACHINERY—Continued. 


AND MIXERS.—New 

Ask us to quote.—W. Breatry & Com- 

PaNy, Limitrep, Station Works, Ecclesfield, 
Sheffield. 


and Secondhand. 


MISCELLANEOUS. 


GANISTER, best quality for cupolas, also for 
Steel Works.—Astsury Sizica Company, 
**'The Brooms,’’ Park Lane, Congleton. 
MPORTANT French Foundry Concern 
wishes to make contact with specialists able 
to provide technical data for, and organise the 
manufacture of, centrifugally-cast piston rings. 
--Box 918, Offices of THe Founpry Trape 
JournnaL, 49, Wellington Street. Strand, 
London, W.C.2. 


URGENTLY Required. several copies of 

Tue Founpry Trape Jovrnat for Janu: 
ary 15, 1931.—Offers to Box 1234, Offices of 
Tue Founpry Trape Journar, 49, Wellington 
Street, Strand, London, W.C.2. 


"Phone: 287 SLOUGH 


SELECTIONS 
FROM STOCK 


Four adaptable moulding m/cs £12 


3 ft. 6 in. “Evans” Sandmill £15 
4 ft. 6in. “Evans"’ Sandmill ... £20 
“Jackman” Rotary Sifter ... 8 
“Herbert” sand whizz-r ... £32 
“Jackman” sand whizzer_ ... £12 
No. 0 “Jackman” Cupola ... £32 
Two “NORTON” DL. fettling 
grinders .. each £14 
BUY FROM ME AND SAVE MONEY! 
Avex. HAMMOND, sachinery 
14, AUSTRALIA ROAD, SLOUGH 


PETER wirn 


ONE EXCEPTION 


With one exception Peter is an ordinary 
little fellow. Chubby, likeable, just five- 
and-a-half, full of life and fun, and on 
cecasions—be it admitted—of nauglitiness. 
Just now Peter’s rather important, for this 
is his first term at school, and he’s grap- 
pling with the intricacies of “ABC” and 
“ Twice-Two ": difficult subjects to all men 
of five-and-a-half, but even more difficult 
in Peter’s case because—bad luck—he’s 
totally blind. That’s his One Exception. 
Peter learns reading, writing, and '‘rith- 
metic through the medium of “ Braille ”’— 
dull stuff compared with the coloured 
picture books of most five-and-a-halfs. How- 
ever, he’s a stout lad is Peter, and he’s 
making great progress. 

Would you like to know more about him? 
How, in spite of his “One Exception,” he 
is being educated and, when older, tech- 
nically trained and usefully employed. 
There is a long waiting list of ‘‘ Peters” 
throughout the British Isles, for whom 
training and accommodation must be pro- 
vided in the immediate future. 

Will you help with a donatien or annual 
subscription? Any sum, large or small, 
will be gratefully received. 

Here’s a suggestion. Your eyesight is worth 
3d. a year to you. Send Peter and his 
pals 3d. for every year 
had it. ow, please, in case it slips your 
memory. Good idea? 


The Cheirman, 


SCHOOL FOR THE BLIND 


(FOUNDED 1838) 
SWISS COTTAGE, LONDON, N.W.3 


J 
| 


